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INTRODUCTION 

TO 

THE    SECOND    VOLUME. 


The  discovery  of  the  circulation  of  the  blood  has 
been  always  regarded  as  one  of  the  most  impoitant, 
and  has  been  ranked  rather  with  the  great  doctrines 
of  philosophy,  than  with  the  discoveries  in  our  pecu- 
liar science :  it  has  been  boasted  of  by  our  country- 
men, and  much  coveted,  and  often  claimed,  by 
strangers  ;  it  is  indeed  a  discovery  the  most  ingenious 
and  beautiful. 

How  the  well-proved  doctrines  of  Harvey  were 
perverted ;  what  new,  strange,  monstrous,  and  impos- 
sible circles  his  antagonists  contrived  for  the  blood,  it 
were  tedious  to  relate :  but  it  is  most  natiu*al  to  men- 
tion why  his  doctrines  were  opposed.  It  was  the 
universal  opinion  in  those  days,  that  the  blood  was 
formed  in  the  liver,  and  sent  out  from  it  by  all  the 
veins  to  nourish  the  body,  proceeding  outwards  during 
the  day,  and  returning  by  night.  Tne  old  physicians 
had  thus  entered  into  a  train  of  thinking  which  it  was 
not  easy  to  change :  these  notions  about  the  blood 
were  become  great  and  important  doctrines,  and  had 
descended  to  them  from  their  oldest  teachers,  with 
many  weighty  dependencies,  conclusions,  and  rules  of 

Sractice  issuing  from  them  :  they  were  as  articles  of 
uth  which  it  was  a  heresy  to  forsake ;  and  it  was  easy 
to  foresee,  that  should  the  Harveian  doctrine  prevail ; 
should  it  be  once  completely  proved  that  th^  blood 
moved  outwards  along  tne  arteries,  and  returned  by  th^ 
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veins ;  then  all  the  reasonings  of  the  physicians  would 
be  confounded ;  their  theories  embracing  the  whole 
body  of  physic  disturbed  ;  their  system  ofpractice  en- 
tirely overthrown ;  and  all  they  had  written  themselves, 
and  all  the  ancient  books  which  they  had  read  with  so 
much  diligence  (for  they  were  really  learned) ;  all  that 
they  had  ever  been  proud  of,  was  to  be  wiped  out 
from  the  thoughts  of  that  and  all  succeeding  ages ! 

But  the  doctrine  of  Harvey  did  at  last  prevail,  dis- 
pelled those  idle  dreams  of  humours  and  temperaments, 
and  spirits,  and  blood ! — of  the  blood  concocted  in  the 
liver,  and  moving  outwards  along  the  veins  to  nourish 
the  body ;  of  the  blood  moving  outwards  during  all 
the  day,  and  returning  by  night ;  of  the  arteries  carry- 
ing air  only  or  vital  spirits,  to  animate  the  system  by 
mixing  with  the  blood,  while  the  veins  alone  conveyed 
the  proper  blood.  Yet  this  theory  of  the  illustrious 
Harvey  introduced  general  doctrines  more  mischievous 
in  all  their  consequences  than  those  which  had  just 
vanished ;  as,  that  the  blood  was  composed  of  parti- 
cular globules,  the  larger  globules  of  smaller  ones,  and 
these  again  of  globules  of  a  third  series ;  and  that  the 
arteries  were  so  proportioned  to  the  diameters  of  those 
globules,  and  descended  by  steps  so  regular  and  uni- 
form,  that  each  kind  of  artery  nad  its  peculiar  globule 
which  it  received  with  ease,  while  others  were  rejected ; 
or,  if  unhappily  driven  by  a  too  violent  action  into 
vessels  whicn  they  did  not  suit,  were  arrested  in  their 
progress,  and  proiduced  either  some  local  inflammation 
or  some  universal  disease.  These  are  the  once  famous 
doctrines  of  Malpighi,  Boerhaave,  and  all  the  great  men 
of  their  day ;  and  which  they  dilated  into  various 
forms,  and  adorned  with  the  fine  words  of  lentor, 
remora,  error  loci. 

To  these  succeeded  the  mechanical  physicians,  who, 
by  unintelligible  problems  of  mathematics  and  algebra, 
(reasonings  which  were  ill-founded  in  their  principles, 
even  had  the  calculations  been  correct,)  pretended  to 
estimate  the  force  of  the  heart,  the  velocity  of  the 
blood,  the  power  of  the  arteries,  the  strength  of  the 
veins,  and  the  shape  and  size  of  each  secreting  orifice, 
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according  to  the  secretion  which  it  had  to  perform. 
These  were  the  doctrines,  these  the  discoveries,  which 
rendered  famous  the  names  of  Bellini,  Pitcaim,  Keil, 
Hales,  and  other  mechanical  physicians,  whose  books 
are  no  longer  of  authority,  and  are  consulted  only  for 
the  history  of  opinions. 

The  chemists  next  soon  turned  their  thoughts,  from 
the  vain  search  after  the  universal  solvent,  and  the 
philosopher's  stone,  to  pharmacy  and  the  useful  arts. 
fey  the  abilities  and  industry  of  Newman,  this  branch 
began  to  assume  the  more  respectable  appearance  of  a 
useful  art :  it  began  to  be  allied  to  science,  and  its 
connection  with  medicine  was  found  to  be  of  the  most 
direct  and  important  nature. 

Having  analysed  the  materials  of  the  druggist,  the 
chemist  proceeded  to  analyse  the  parts  of  the  human 
body  to  which  those  medicines  were  to  be  applied : 
but  from  this  rational  commencement  followed  one  of 
the  most  trivial  of  all  the  miserable  doctrines  with 
which  our  science  has  been  disgraced  ;  for  as  the  che- 
mists had  already  e?q)lained  the  properties  of  the  salts, 
metals,  earths,  and  of  all  active  substances,  by  the 
angles,  cubes,  or  other  forms  which  they  saw  their 
particles  assume,  they  soon  persuaded  themselves  that 
such  forms  as  cubes,  wedges,  spiculae,  &c,  existed  in 
the  blood ;  and  acid  and  adkaline  humours,  sharp,  cor- 
rosive, irritating,  and  pointed  particles,  were  the  terms 
in  which  they  expressed  their  most  admired  theories  ; 
and  acids,  alkalis,  and  metals,  and  medicines  for  round- 
ing the  pointed  particles,  or  obtunding  (as  they  termed 
it)  or  sheathing,  or  covering  the  acrimonious  humours^ 
were  their  chief  preventatives  and  cures. 

Until  the  present  day  this  fault  has  pervaded  all  the 

great  theories,  that  in  describing  our  vessels  physicians 
ave  continued  to  use  the  language  of  hydraulics  and 
hydrostatics ;  of  a  philosophy  applicable  only  to  rigid 
tubes :  in  short,  in  describing  the  living  system,  they 
have  forgotten  that  it  was  endowed  with  life. 

We  also  may  have  erred  in  our  turn :  but  with 
whatever  degree  of  contempt  we  may  view  the  doc- 
trines of  these  older  authors  ;  or  however  succeeding 
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generations  may  be  amused  with  ours  —  still  this  is 
plain,  that  the  most  important  facts  in  all  anatomy, 
and  the  chief  doctrines  of  the  human  body,  must 
always  accompany  the  explanation  of  those  two  great 
functions  of  the  heart  and  lungs.  Of  course,  the  con- 
stitution of  the  blood ;  the  chemistry  of  airs ;  our 
dependance,  so  incessant  and  immeoiate,  upon  the 
atmosphere  in  which  we  live  ;  the  various  and  singular 
ways  by  which  the  foetuses  of  different  creatures,  or 
the  creatures  themselves,  according  to  their  peculiar 
modes  of  life,  draw  their  existence  from  the  atmo- 
sphere ;  the  various  kinds  of  circulation  by  which  this 
air  is  distributed  through  the  system  of  each ;  the 
effects  of  air  particulany  upon  our  body ;  and  the 
effects  also  of  accidents,  deformities,  and  diseases,  in 
those  prime  organs — all  this  wide  circle  of  physiology 
belongs,  in  the  strictest  and  clearest  sense,  to  the  ana- 
tomy of  the  heart.  For  one  chief  purpose  in  studying 
the  anatomy  of  the  human  body  is  to  understand  its 
functions,  and  to  compare  them  with  those  of  other 
creatures,  till  we  arrive  at  last  at  some  distinct  con- 
ception of  the  whole  ;  of  the  various  structures  of  ani- 
mals  and  vegetables;  and  of  the  various  functions 
which  in  each  of  these  classes  support  life  and  action, 
and  through  it  the  principle  of  life. 

There  is  no  occasion  on  which  this  desire  of  know- 
ledge, this  willing  admiration  of  the  wonders  of  nature, 
is  so  strong  as  on  first  studying  the  functions  of  the 
lungs  and  heart ;  for  upon  the  conjoined  offices  of  the 
heart  and  lungs  all  perfect  life  seems  to  depend.  And 
how  universal  these  two  functions  are ;  how  necessary 
to  the  support  of  the  greater  animals ;  how  essential 
also  to  the  constitution  of  the  meanest  insect  —  it  shall 
be  my  business  to  explain. 

The  knowledge  of^the  arteries  again  bears  along  with 
it  the  whole  anatomy  of  the  human  body.  The  nerves 
accompany  the  artenes ;  the  lymphatics  and  veins  twine 
round  them ;  the  glands  and  various  organs  are  com- 
posed of  them.  The  intimate  structure  of  parts  is  known 
only  by  understanding  the  forms  of  their  vessels ;  and 
as  eacn  individual  part  is  nourished  by  arteries,   he 
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who  has   studied   the  arteries  thoroughly  knows   the 
whole. 

But  to  the  surgeon  the  knowledge  of  the  arterial 
system  is  valuable  beyond  all  calculation  or  belief.  He 
performs  no  operation  in  which  arteries  are  not  en- 
gaged ;  he  cures  no  great  wound  in  which  arteries  are 
not  first  to  be  tied ;  he  enters  into  no  consultation  in 
which  the  arteries  are  not  first  spoken  of.  Without  a 
knowledge  of  the  arteries,  he  can  neither  think  sen- 
sibly nor  act  safely. 

Most  unhappily  all  this  comes  to  be  known  at  that 
period  of  life  when  the  deepest  conviction  can  produce 
only  fear  and  perplexity,  sorrow  and  regret.  Yet, 
strange  to  tell,  there  is  no  such  conviction  ;  no  regret, 
no  irresolution,  no  perplexity  is  ever  seen. 

If  the  negligence  with  which  anatomy  is  studied 
may  stand  excused  on  any  account,  it  is  on  this  onhr, 
that  anatomists  have  been  accustomed  to  write,  not  for 
the  public,  in  plain  and  simple  language,  but  for  each 
other,  in  an  unknown  tongue.  By  this  I  mean  not  a 
foreign  or  a  dead  language,  but  a  peculiar  style  and 
phrase  which  no  one  can  understand  unless  he  be 
mitiated ;  unless  he  have  studied  the  science  itself  so 
intensely,  that  he  has  also  learned  the  jargon  in  which 
it  is  conveyed :  in  short,  no  one  but  a  thorough  anato- 
mist can  understand  the  language  of  anatomy,  nor  can 
even  he  understand  it  without  some  labour.  Anatomists 
have  buried  their  science  under  the  rubbish  of  names  ; 
there  is  not  a  difficult  or  hard-sounding  word  upon 
which  they  have  any  claim  that  they  have  not  retained : 
they  have  choked  their  subject  with  useless  minutiae ; 
they  have  polluted  their  language,  by  tranferring  to  it 
from  Latin  many  words  which,  by  their  continual  in- 
flections, in  that  language  were  beautifid ;  while  their 
unvaried,  uncouth  termination  in  ours,  is  barbarous  in 
the  utterance,  while  it  tends  but  to  interrupt  and  puz- 
zle  the  sense. 

An  anatomist,  for  example,  will  describe  an  artery 
as  <<  going  to  the  radial  edge  of  the  second  metacarpal 
bone :  then  supplying  the  abductor  and  flexor  muscles ; 
then  going  along  the  bone  of  the  first  phalanx,  seated 
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upon  this  second  metacarpal  bone ;"  with  many  other 
diHtortionSy  ambiguities,  and  little  contrivances,  to  con- 
ceal (as  one  would  believe)  that  he  is  describing  so 
simple  a  matter  as  the  artery  of  the  fore-finger :  which 
the  reader  at  last  finds  out  either  by  some  lucky  chance, 
or  by  reflecting  how  many  metacarpal  bones  there  are ; 
and  then  reckoning  them  first  forwards  and  then  back- 
wards, that  he  may  be  sure  which  it  is  that  the  author 
means ;  for  his  author  may  count  from  the  little  finger 
towards  the  thumb,  or  from  the  thumb  towards  the 
little  finger ;  or  he  may  have  a  fancy  of  leaving  out  the 
thumb,  and  reckoning  only  four.  What  must  be  the 
surprise  of  any  well-educated  young  man  when  he 
reads  in  those  books  which  he  must  study,  of  the 
regions  of  the  elbow  or  thumb,  or  fore-finger ;  and  if 
an  anatomist  understands  such  things  with  difficulty, 
how  distressing  must  they  be  to  the  student  I 

This  is  the  scholastic  jargon  which  has  so  long  been 
the  pride  of  anatomists  and  the  disgrace  of  their  science; 
which  has  given  young  men  a  dislike  for  the  most  use*- 
ful  of  ail  their  studies  ;  and  which  it  is  now  full  tim^ 
to  banish  from  our  schools.  Tliese  are  the  authors  who 
avoid  plainness  as  if  it  were  meanness  ;  who  are  stu- 
dious of  hard  words  as  if  they  constituted  the  perfec- 
tion of  science  :  "  it  is  their  trade,  it  is  their  mystery, 
to  write  ^obscurely  j*'  and  full  sorely  does  the  student 
feel  it. 

Want  of  arrangement,  again,  has  still  worse  efiects. 
Confusion  is  a  monster  in  science. 

If  I  should  tell  my  reader  that  there  are  very  nearly 
one  thousand  arteries  in  the  body,  going  promiscuously 
to  bones,  ligaments,  bowels  and  glands,  muscles  and 
nerves,  to  a  thousand  unconnected  difficult  parts,  all 
of  which  he  must  know  by  name,  how  would  he  be 
affected  1  But  when  I  observe,  that  these  go  to  the  neck, 
the  head,  the  arm,  the  leg,  he  begins  to  see  this  confu- 
sion of  muscles,  and  glands,  and  bowels,  vaqish,  and  to 
perceive  that  all  these  arteries  may  be  usefully  and  very 
simply  arranged.  When  he  is  next  taught  to  know  the 
course  of  each  greater  artery,  ^nd  the  parts  in  which 
each  division  and  branch  of  it  lies,  he  perceives  clearly 
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that  the  parts  through  which  it  runs^  as  the  arm-pit, 
necki  or  groin,  must  limit  and  regulate  the  number  of 
its  branches,  and  give  to  each  twig  even  an  appropriate 
place  and  name :  when,  next,  the  whole  arterial  sys- 
tem is  marked  and  chalked  out  for  him  in  different 
portions ;  when  there  are  points  of  peculiar  importance 
set  apart  which  he  is  charged  to  learn  with  particular 
care — he  sees  a  good  end  in  all  this  toil ;  he  begins 
with  courage,  and  gets  forward  easily  ;  it  becomes  an 
interesting,  and  of  course  a  pleasing  task ;  but  still  it 
is  a  task :  and  I  entreat  the  young  student,  as  he  values 
his  own  honour,  or  the  safety  of  his  friends,  not  to  bate 
himself  one  iota  of  the  whole.  Let  him  not  take  an  in- 
dolent advantage  of  those  arrangements  which  are 
meant  to  promote  his  industry,  not  to  prevent  it.  Let 
him  not  read  only  concerning  the  greater  arteries,  neg- 
lecting the  smaller  ones,  but  go  through  the  whole 
piece  of  anatomy  honestly  and  fairly.  He  will  no  doubt 
forget  in  time  the  smaller  arteries ;  but  by  having  studied 
^ven  them  with  diligence,  he  must  remember  the  great 
and  important  arteries  with  a  clearness  of  comprehen- 
sion and  arrangement,  which  those  who  have  not  gone 
thus  honestly  torough  the  whole  study  can  never  attain. 
Let  him  also  remember  that  studies  like  these,  well 
performed  during  his  early  years,  do,  like  past  dangers, 
or  the  remembrance  of  good  deeds,  give  an  ease  and 
pleasure  to  his  afler-life. 

The  arteries,  I  wiU  now  venture  to  say,  should  be 
with  the  surgeon  as  familiar  as  his  name  ;  and  there  is 
no  argument  which  proves  it  more  strongly  than  this, 
that  a  man  of  real  learning,  of  sterling  good  sense,  of  a 
clear  head  and  steady  hand,  a  man  accomplished  in  all 
other  respects,  and  ntted  by  nature  and  genius  for  per- 
forming  the  most  difficult  operations,  if  yet  he  want 
this  part  of  knowledge,  may,  in  one  unhappy  moment, 
do  things  which  he  must  think  of  with  horror  during 
all  his  life.  I  know  well  how  such  little  accidents  are 
thought  of,  when  at  last  the  evil  day  comes.  A  surgeon 
hardly  believes  this  strict  knowledge  of  the  arteries  to 
be  so  great  a  point.  In  the  midst  of  an  operation,  or  in 
a  common  wound,  it  gives  him  no  concern  to  see  ar- 
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teries  bleed  which  he  did  not  look  for ;  nor  has  he 
great  reluctance  to  drive  his  needle  among  parts  which 
he  does  not  know.  An  artery  bleeds,  and  he  looks  for 
it ;  he  calls  out  at  last  to  screw  the  tourniquet,  and  it 
stops ;  the  tourniquet  is  loosened  again,  and  again  it 
bleeds  ;  again  the  screw  is  tightened  on  account  of  the 
loss  of  blood;  he  expects  to  strike  the  artery;  he  is 
accustomed  to  strike  it,  not  by  knowing  where  it  lies, 
but  by  seeing  it  bleed :  at  last  some  lucky  dab  of  the 
needle  succeeds,  or  perhaps  from  faintness  of  the  patient 
the  bleeding  ceases :  the  surgeon  is  relieved  from  his 
present  anxiety  ;  but  in  a  few  hours  lie  is  called  back 
to  this  scene  of  confusion  and  dismay  ;  yet  at  last  the 
bleeding  is  somehow  or  other  mastered  ;  and  thus  he 
gets  on  through  all  his  difficulties,  accident  after  acci- 
dent, operation  after  operation,  till  at  last  he  almost 
forgets  that  anatomy  was  a  branch  of  his  education,  or 
the  knowledge  of  blood-vessels  necessary  in  operations 
or  wounds. 

I  will  not  say  that  a  man  cannot  suppress  a  bleeding 
from  a  wound  in  the  arm,  because  be  is  not  acquainted 
with  the  anatomy  of  the  arm  ;  but  this  surely  I  may  be 
allowed  to  say,  that  it  is  a  piece  of  knowledge  which 
at  all  times,  but  especially  in  those  circumstances,  can 
do  no  harm  ;  and  tliat  if  you  leave  a  patient  to  choose 
betwixt  two  surgeons,  one  skilled  in  the  knowledge  of 
arteries,  another  knowing  them  only  by  seeing  them 
spout  out  blood,  it  is  easy  to  fortel  where  his  choice 
will  fall. 

Perhaps  some  will  be  so  hardened  as  to  say,  "  and 

yet  we  seldom  hear  that  patients  die  of  bleeding."     Is 

it  then  a  merit  that  your  patient  is  not  plainly  killed  ; 

that   he  does    not    expire  under  your  hands  ?     Is  it 

nothing  to  lose  blood  from  day  to  day?     Is  it  nothing 

that  j'our   patient   is   reduced    to   extreme  weakness, 

Buffenng  every  thing  but  actual  death  ?     Is  it  nothing 

that  he  lies  with  tourniquets  round  the  limbs  in  fear 

I  and  anxiety,  attended  by  young  surgeons  appointed  to 

k  watch  that  bleeding,   which    may  burst  out  while  the 

Ipatient  turns  in  bed,  and  destroy  liim  in  one  moment  ? 

'sit  nothing  to  ha\c  fresh iucisiojis  and  new  searchings 
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for  the  artery  to  endure  ?  These  are  real  difficulties 
and  dangers,  and  they  should  be  provided  for;  our 
honour  as  well  as  our  duty  requires  it.  Bleeding  from 
a  great  artery  is  to  the  patient  the  greatest  danger ; 
the  very  report  of  an  ill  accident  is  to  the  surgeon 
(though  God  knows  he  may  be  blameless)  the  great- 
est disgrace  ;  and,  lastly,  though  it  should  not  be  so, 
his  taking  up  a  bleeding  artery  dexterously  and  quickly, 
when  others  have  failed,  is  a  great  honour. 

When  we  think  of  all  the  important  consequences 
of  being  thoroughly  versed  in  this  part  of  anatomy, 
they  crowd  upon  our  imagination  more  in  number  than 
can  be  even  named.  The  surgeon  may,  indeed,  pro- 
vide for  the  arteries  to  be  cut  in  a  regular  operation, 
by  consulting  books ;  but  when  he  is  called  to  a 
patient  bleeding  and  faint,  perhaps  expiring,  that  per- 
son must  live  or  die  by  his  immediate  skill  I  By  his 
skill  he  will  obtain  the  good  opinion,  not  of  ignorant 
attendants  only,  but  of  the  profession :  and  by  a  bold 
and  sensible  conduct  in  any  difficult  situation  he  may 
give  a  lesson  of  real  qse.  Let  us  but  for  a  moment 
think  of  the  chances  of  those  wounded  in  war ;  the 
alarming  unthought-of  accidents  which  overtake  us 
daily  in  private  life ;  the  wounds  and  hurts  which 
workmen  receive ;  let  us  reflect  on  all  the  kinds  of 
aneurism  both  in  the  heart  and  arteries,  from  wounds, 
from  blows,  from  inward  diseases ;  let  us  think  of  all 

the  various  operations  in  which  arteries  are  concerned 

and  then  declare  whether,  of  all  his  studies,  the  young 
man  should  not  value  that  most  which  makes  him  so 
immediately  and  eminently  useful. 
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RESPIRATION  continued. 


RESPIRATION,  OR  THE  MANNER  IN  WHICH  THE  OXYD- 
ATION  OF  THE  BLOOD  IS  ACCOMPLISHED  IN  VARIOUS 
ANIMALS. 

XHOSE  who  are  the  best  acquainted  with  the  com* 
parative  anatomy  will  best  know  how  natural  it  is  for 
me  to  illustrate  this  function,  by  comparing  various 
animals  with  man  :  how  pleasant,  how  useful,  it  is  to 
know  these  analogies,  every  student  must  feel ;  and  it 
is  now  full  time  to  correct  many  'mistakes  into  which 
modem  as  well  as  ancient  authors  have  wandered,  from 
want  of  general  principles,  and  from  want  of  anatomi- 
cal knowledge.  I  shall  endeavour  to  make  this  chapter 
interesting  and  short  • 

*  In  the  warm-blooded  animals  there  is  a  standard  degree  of  ani- 
mal heat,  which  is  uninfluenced  by  the  changes  of  the  external  tem- 
perature. This  class  includes  all  the  mammalia,  with  few  exceptions, 
and  birds.  In  the  cold-blooded  animals  there  is  no  fixed  standard 
of  heat,  but  the  temperature  of  their  bodies  seems  to  be  derived  from 
the  medium  in  whicn  thev  live.  It  is,  however,  always  a  few  degrees 
above  or  below  that  of  the  surrounding  bodies,  and  cannot  be 
brought  to  a  perfect  equality  without  depriving  the  animal  of  life. 
Among  this  last  class  are  included  the  [oviparous  mammalia,  fishes, 
and  the  invertebrated  animals.  The  standard  of  heat  in  the  warm- 
blooded animals  varies  :  thus  in  birds  it  is  108®;  in  most  quadrupeds 
100^:  that  of  man  is  the  lowest,  being  97®  or  98®. 
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At  one  time  all  authors  believed  that  the  lungs  were 
moved,  not  by  any  external  agent,  but  by  some  internal 
power  residing  in  the  lungs. 

When  in  their  first  essays  to  investigate  this  subject 
they  opened  the  thorax,  or  rather  the  body,  of  amphi- 
bious animals,  they  observed  that  the  creature  lav  out 
upon  the  table  with  expanded  lungs  ;  that  the  lungs 
continued  for  hours  to  appear  like  inflated  bladders  ; 
the  lungs  expanded,  the  heart  pla}dng,  the  creature 
quite  alive.  When  they  emptied  their  lungs  for  them 
by  thrusting  tubes  down  the  trachea,  or  pressing  the 
lungs,  the  lungs  entirely  subsided;  but  in  a  little  while 
the  lungs,  at  the  creature's  will,  rose  again  into  com- 
plete inflation ;  again  they  appeared  like  two  tense 
bladders.  Surely,  said  they,  mere  resides  some  ex- 
pansile power  in  flie  lungs  themselves ;  but  when  a  few 
of  them  began  to  pursue  this  mistake  with  serious  ex- 
periments, they  committed  absurdities  which  should 
be  noticed,  for  they  serve  to  illustrate  the  true  doctrine 
concerning  the  expansion  of  the  lungs. 

Mr.  Houston,  in  our  philosophical  transactions,  under- 
took to  prove  the  following  thing,  which,  to  use  the 
words  of  a  learned  author,  '<  are  so  improbable  as  to 
be  incredible :''  first,  that  the  breathing  of  a  dog  is 
nothing  affected  by  any  wound  of  the  thorax,  if  only 
the  lungs  themselves  be  not  hurt :  secondly,  that  the 
lungs  never  coUapse,  though  the  thorax  be  laid  open ; 
thirdly,  that  when  the  breast  is  entirely  laid  open,,  the 
lungs  continue  to  move,  and  the  thorax  also  continues 
to  move,  but  that  the  motion  of  the  thorax  never  keeps 
time  with  the  motions  of  the  lungs.  But,  to  do  Houston 
justice,  he  endeavoured  to  explain  away  the  incon- 
sistencies of  his  own  experiments  ;  and  the  world  would 
never  have  been  troubled  any  more  with  them,  had  it 
not  been  for  a  Mr.  Bremond,  a  great  academician,  phi« 
losopher,  and  experiment-maker,  who  published  the 
following  suite  of  experiments  in  the  academy  of  Paris. 

His  fii^t  mistake  is  this.  *^  I  found  (says  he)  that 
having  stabbed  a  Dog  in  one  side  only,  it  could  run 
about  the  house  and  howl.''  This  is  wnat  nobody  will 
doubt     "  But  also  (says  he)  the  air  which  the  Dog 
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took  in  by  the  wound  when  it  expired,  was  m-essed  out 
again  by  the  wound  when  it  inspired."  This  is  one 
cunning  stroke  of  Mr.  Bremond  ;  for  had  the  air 
entered  the  chest  during  inspiration,  that  must  have 
proceeded  from  the  rising  of  the  thorax,  which  is  not 
the  kind  of  respiration  which  he  wanted  to  prove :  but 
as  the  air  entered  the  chest  during  expiration,  it  pro- 
ceeds clearly,  according  to  his  principles,  that  the  lungs 
in  squeezing  out  their  air  have  a  contractile  power ; 
that  they  contract  by  their  own  motion,  and  leave  the 
ribs,  and  so  make  room  for  the  air. 

"  Next  (says  Mr.  Bremond)  I  opened  the  thorax  of 
a  living  Dog,  and  there  I  saw,  that  when  the  lungs 
contracted  the  thorax  dilated,  and  when  the  thorax 
contracted  the  lungs  dilated."  —  But  in  fact,  it  means 
no  more  than  this,  that  often  in  these  agonies  produced 
by  such  cruel  experiments  upon  animals,  or  by  actual 
wounds  in  the  human  body,  the  diaphragm,  chest, 
every  thing  whicli  contributes  to  breathing,  is  so  closely 
contracted,  and  the  pressure  is  so  great,  that  the  lungs 
are  actually  compressed  and  protruded :  so  that  his 
seeing,  as  he  says,  the  lungs  dilated,  that  is,  squeezed 
out,  when  the  thorax  contracted,  is  like  the  ignorance 
of  a  child  looking  from  a  carriage-window,  who  believes 
and  wonders  at  the  trees  and  houses  running  back- 
wards. But  as  no  experiment-maker  ever  allows  hi; 
experiments  to  remain  incomplete,  Mr.  Bremond  finishe; 
his  by  the  following  daring  assertion,  "  that  alway: 
when  he  made  his  incision  no  more  than  three  inches 
long,  the  kings  dilated  themselves  with  so  much  violence 
that  they  drove  out  the  air  before  them,  protruded 
themselves  through  the  opening,  and  made  the  blood 
jerk  out  at  all  points."  In  short,  lie  repeats  tliis  mis- 
take in  every  possible  form,  viz.  that  the  motions  of 
the  lungs  and  thorax  are  directly  opposite  to  each  other; 
that  the  lungs  are  contracting  while  the  thorax  dilates, 
and  the  thorax  contracting  again  when  the  lungs  dilate. 

I  When  I  open  a  Frog,  it  (ills  its  lungs  with  perfect  ease 
after  both  iti  breast  and  belly  have  been  entirely  cut 
away.  •*  If  admitting  air  into  the  thorax  could  really 
make  the  lungs  collapse,  why  do  not  those  of  the  Frog 
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collapse  ?*'  This  is  such  gross  ignorance  as  should  not 
have  been  endured  in  one  reading  papers  before  the 
Royal  Academy  of  France.  He  is  farther  back  in 
physiology  tlian  Oligerius,  Jacobaeus,  or  Malpighi.  — 
The  Frog  has  a  respiration  peculiar  to  itself^  or  at  least 
to  its  kind. 

FIRST    SPECIES    OF    RESPIRATION,    VIZ.   BY  A    DIAPHRAGM. 

Under  this  title  I  shall  explain  the  respiration  of 
Man,  and  of  animals  like  Man ;  which  have  heavy 
lungs,  of  a  strong  fleshy  texture,  a  prodigious  number 
of  blood-vessels  passing  through  them,  their  lungs 
lodged  entirely  in  the  chest,  and  their  respiration  per- 
formed by  a  diaphragm.  —  I  mean  to  arrange  respira- 
tion according  to  the  mechanism  of  those  organs  by 
which  it  is  performed  ;  and  place  in  the  first  order  that 
of  Man,  and  animals  which  in  this  point  resemble  Man  ; 
and  I  say  respiration  by  a  diaphragm,  for  this  is  indeed 
the  only  use  of  a  diaphragm.  TTie  support  of  the  great 
blood-vessels,  the  compression  of  the  viscera,  the  ex- 
pulsion of  the  urine  and  fasces,  the  ridding  the  womb 
of  its  burden ;  all  could  have  been  performed  by  the 
pressure  of  the  abdominal  muscles  alone  ;  the  dia- 
phragm is  added  merely  for  breathing. 

Forsaking,  for  a  moment,  authority  and  minute  ana- 
tomy, let  us  explain  it  in  the  shortest  and  most  intel- 
ligible way.  —  The  diaphragm  divides  the  thorax  from 
the  abdomen ;  it  is  strong,  muscular,  and  acts  with 
great  power,  enlarging  the  thorax ;  it  is  convex  towards 
the  breast,  and  concave  towards  the  belly;  when  it 
acts  the  belly  is  protruded,  the  diaphragm  becomes 
flat,  the  thorax  is  enlarged,  and  a  vacuum  would  be 
formed,  but  that  instantly  the  lungs  follow  it  and  pre- 
vent a  vacuum  ;  for  the  lungs  are  free  in  the  thorax, 
the  air  has  free  access  to  go  down  into  the  vesicles  of 
the  lungs ;  and  so  when  the  diaphragm  retires,  the 
lungs  foUow  it,  being  dilated  by  the  pressure  of  the 
air  which  enters  by  the  trachea. 

But  this  protrusion  of  the  belly  excites  the  abdominal 
muscles  to  re-act ;  their  pressure  restores  the  diaphragm 
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to  ita  natural  form ;  when  pressed  back  again  by  the 
abdominal  viscera,  it  rises  in  thetliorax,  becomes  again 
convex  towards  the  lungs,  the  thorax  is  reduced  in  size, 
the  lungs  are  compressed,  and  that  air  is  driven  out 
again  ■which  they  have  just  received.  The  thorax  also 
moves  in  concert  with  the  diaphragm  :  and  this  motion 
is  most  curiously  arranged ;  for,  first,  the  intercostal 
muscles  lift  the  thorax  for  respiration,  in  the  very 
moment  in  which  the  diaphragm  is  pressing  down, 
and  consequently  at  the  instant  when  the  abdominal 
muscles,  which  are  attached  to  the  lower  borders  of 
the  thorax,  are  relaxed,  so  that  they  suffer  it  to  rise. 
Next,  the  thorax  is  to  be  compressed  and  pulled  down 
by  the  abdominal  muscles  :  and  this  happens  at  the 
very  instant  in  which  the  abdominal  muscles  re-act 
against  the  diaphragm  ;  so  that  the  abdominal  muscles, 
while  they  thrust  back  the  diaphragm,  pull  the  lower 
edges  of  the  thorax  down  with  great  power. 

Thus  in  Man,  and  almost  all  animals,  the  respiration 
is  performed  by  a  cUaphragm. 


SECOND  SPECIES  OF  RESPIRATION,  VIZ.  THAT  OF  BIRDS. 


This  figure  represent  the  ajiparalus  of  resmration  ma  bird,  n 
IB  the  sohd  lungs,  which  are  not  moveable ;  i,  c,  the  bones  of  the 
body,  the  breoBt-bone  e  extending  the  whole  length  of  the  body ; 
I,  2,  3,  +,  5,  6,  the  air-cells  occupying  the  thorax  and  abdomen, 
wliich'arc  here  one  cavity,  or  rather  series  of  cavities.  These  are 
dilated  when  the  chest  rises  to  the  line  A. 

Birds  are  supposed  to  breathe  like  Man,  but  have  in 
fact  no  diaphragm  to   ilinde  theu-  body;  they  have 
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vericles  or  air  ba^  extending  through  the  whole  body, 
and  connected  with  the  truelungs  ;  their  sternum  and 
ribs  expand  over  the  whole  and  by  their  motion  move 
the  air  vesicles,  which  blow  the  air  through  the  true 
lungs ;  while  the  true  lungs,  far  from  having  any  thing 
to  do  with  a  diaphragm,  never  move. 

Every  one  stalled  either  in  anatomy  or  physiology 
must  know,  that  one  of  the  greatest  physiologists  of 
our  times  has  written  a  paper  about  the  respiration  of 
birds,  little  understood,  and  in  proportion  much  ad- 
mired J  of  which  ftmcdon  he  is  so  thoroughly  ignorant, 
as  to  explain  how  they  breathe  with  a  diaphragm ;  and 
until  I  set  this  point  right,  my  arrangement  is  good 
for  nothing. 

"  The  diaphragm  of  fowls  (says  Mr.  Hunter)  is 
thin,  transparent,  and  membraneous,  and  runs  across 
the  abdomen.''  But  if  thin,  membraneous,  and  transpa^ 
rent,  it  can  perform  none  of  the  functions  of  a  dia- 
phragm, and  must  be  merely  such  a  membraneous  in- 
terseptum  as  some  Amphibia  and  ReptUes  have,  sup- 
porting the  viscera,  or  confining  them  in  their  place. 
But  he  thinks  to  make  good  his  point  by  acknowledg- 
ing the  imperfection  of  this  diaphragm  ;  and  adding, 
that  it  is  moved  by  certain  small  muscles,  which  arise 
from  the  inner  surface  of  the  ribs,  and  pull  the  dia- 
phragm and  lungs  down.  He  still  persists  in  calling  it 
a  diaphragm,  in  the  very  sentence  in  which  he  informs 
us  that  "  it  is  perforated  in  many  places  with  holes  of 
a  considerable  size."  Since  Mr.  Hunter  is  so  bold  as 
to  say  of  other  authors^  that  they  have  too  limited  na- 
tions of  a  diaphragm^  we  may  be  allowed  to  say,  that 
bis  notions  of  it  are  as  much  too  liberal  as  theirs  are 
too  confined.  But  descriptions  and  arguments  of  this 
kind,  where  the  author  is  entirely  wrong,  should  not 
be  tediously  refuted,  nor  answered  in  any  other  way 
than  by  a  sunple  statement  of  the  case.  • 

*  For  the  respiration  of  birds,  t.  e.  for  raising  and  depressing  the 
thorax,  I  see  manj  muscles  having  a  very  stone  analogy  with  those 
of  Man.  The  pectoral  muscles  are  amazingly  strong,  and  their 
scapulas  absolutely  fixed,  so  that  these  could  raise  the  breast  with 
great  power ;  but  I  suspect  that  no  such  power  is  needed,  that  the 
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Tlie  anatomy  of  a  fowl's  respiratory  organs  is  plainly 
this  :  —  The  trachea  having  ilesceiidetl  into  the  thorax, 
divides  into  two  branches ;  of  which  one  goes  in  a 
simple  and  ordinary  manner  into  each  side  of  the  lungs. 
The  heart,  which  lies  immediately  upon  this  division 
of  the  trachea,  sends  into  the  lungs  two  great  pulmonic 
arteries,  and  receives  in  return  two  veins.  The  lungs 
themselves  are  very  small,  dense,  and  bloody  ;  they 
are  somewhat  of  the  shape  of  the  human  lungs  ;  they 
are  seated  in  the  very  uppermost  part  of  the  chest,  are 
closely  braced  down  to  the  back,  and  are  indeed  in 
part  niched  in  among  the  ribs,  which  in  birds  have 
their  edges  very  deep.  These  are  tlie  true  lungs  for 
oxydating  the  blood  ;  they  never  move  ;  the  air  passes 
through  them  in  the  following  way. 

These  lungs  cannot  move,  because  they  are  braced 
down  by  a  membrane  very  thin,  and  cobweb-like,  yet 
very  strong.  This  membrane  is  a  peritonaeum,  linmg 
at  once  the  whole  thorax  and  abdomen,  (which  still 
are  not  parted  from  each  other,)  and  it  is  a  covering 
to  the  lungs,  liver,  and  other  viscera;  but  also  the 
same  cobweb-like  membrane  forms  cells,  which  fill  the 
whole  cavity  from  the  neck  down  to  the  anus,  and 
from  the  breast-bone  to  the  back  ;  and  which  are  so 
attached  to  all  the  surfaces,  being,  as  I  have  said,  the 
lining  membrane,  that  as  the  breast  moves  these  cells 
must  move. 

These  cells  appear  at  first  sight  quite  irregular  ;  but 
I  hold  it  as  a  principle,  that  although  we  may  not  see 
it,  yet  all  is  orderly  in  the  animal  botiy  ;  in  fact,  the 
order  of  these  cells  is  extremely  regular.  First,  there 
is  a  membrane  which  comes  down  from  the  breast- 


elasticity  merely  of  the  sternum  and  ribs  raises  them.  Tliere  li«i 
under  these,  upon  the  back,  a  very  strong  muscle  like  our  scrralus 
posticus.  There  lies  on  the  inside  of  the  ribs  a  set  of  three  beau- 
tiful muscles  like  large  intercostals  :  they  arc  quite  insulated  from 
nil  other  parts,  are  seen  instantly  upon  ojtening  the  belly ;  these  are 
what  Mr.  Hunter  calls  Muscles  of  the  Diaphragm ;  but  in  truth  the 
breast  of  a  bird  is  pnlled  down  strongly  by  its  short,  yet  strung 
abdominal  muscles,  and  rises  again  by  ■»  own  elasticity  with  linle 
help  ;  and  these  are  merely  intercoslal  muscles. 
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haw  in  a  ppipendicular  direction  till  it  touches  the 
vidcera;  it  runs  the  whole  length  of  this  commom 
cavity  of  breast  and  abdomen ;  it  enters  into  the  great 
cleft  of  the  liver,  and  so  divides  the  liver  into  two 
lobea^  serving  as  a  ligament  for  the  liver,  as  a  medias*- 
tioum  to  divide  the  great  cavity  into  two,  and  also  as 
a  sort  of  root  or  basis  for  the  cells  of  either  side; 
though  beautifully  transparent,  it  is  very  strong.  At 
Ae  upper  end  this  mediastinum  touches  the  heart,  and 
there  expands  into  a  very  large  bag  exquisitely  trans- 
parent, which  is  at  once  an  air-cell  and  a  large  peri- 
cardium. Next,  at  its  lower  end,  it  touches  the  gizzard 
-or  stomach,  and  forms  a  large  cell  surrounding  it. 
Behind  the  liver  which  fills  all  the  upper  part  of  this 
great  cavity,  and  the  gizzard  which  fills  aJU  the  lower 
part,  lie  all  the  intestines,  which  are  also  surrounded 
with  many  cells ;  at  the  sides  the  cavity  is  occupied 
by  three  or  four  large  cells  extending  from  the  middle 
membrane  to  the  flanks  of  the  bird.  And,  lastly,  when 
we  look  into  those  greater  cells  which  are  nearest  the 
lungs,  we  see  clearly  many  openings,  very  large,  oblique, 
running  flat  under  that  part  of  the  membrane  which 
braces  down  the  lungs,  so  as  to  communicate  the  air 
from  the  lungs  to  all  the  cells  venr  freely. 

Now  let  me  add,  in  one  word,  mat  the  essential  parts 
of  respirsUion  are  these :  First,  There  is  no  diaphragm, 
no  division  ofbreaMt  and  belly^  the  stomach  lying  upon 
the  rectum  in  the  pelvis ;  a  true  and  muscular  dia«* 
phragm  could  not  exist  in  birds,  having  nothing  to  do 
lUQi  their  scheme  of  respiration.  Secondly,  T&  true 
Jungs  are  small,  high  in  the  back,  quite  immoveable, 
6o  that  no  diaphragm  nor  no  power  of  vacuum  could 
unfold  them ;  and  these  lungs  are  perforated  at  every 
pcmit,  so  that  they  could  not  expand  by  air.  Thirdly, 
What  has  been  confounded  with  the  true  lungs  is  the 
vast  congeries  of  abdominal  cells,  which  are  of  use  only 
in  lightening  the  creature  that  it  may  fly,  and  in  forcing 
the  air  through  the  true  lungs.  Fourthly,  There  is  in 
the  place  of  a  divided  abdomen  and  thorax,  with  long 
abdominal  muscles,  no  proper  abdomen,  a  long  thorax, 
a  high  sternum,  and  very  elastic  ribs,  extending  along 
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the  whole  body  till  they  almost  meet  the  pelvis,  making 
the  abdominal  muscles  very  short ;  and  the  air  cells  aU 
along  adhere  to  the  inner  surface  of  these  bones. 

With  these  points  clearly  before  us,  we  cannot  mis- 
take the  mode  of  respiration  in  birds.  The  thorax  does 
the  whole ;  the  thorax  is  raised,  and  immediately  the 
cells  are  expanded,  by  which  two  functions  are  per- 
formed ;  for  the  air  which  comes  into  the  cells,  passing 
through  the  lungs,  oxydates  the  blood,  and  the  cells 
become  full  at  the  same  time  so  as  to  make  the  body 
specifically  lighter.  The  thorax  is  depressed  again, 
and  the  air,  which  passes  now  a  second  time  through 
the  lungs,  may  a  second  time  oxydate  the  blood,  for 
it  is  not  thoroughly  spoiled;  and  what  is  spoiled  is 
diluted  with  the  air  of  many  cells,  which  respiration 
cannot  empty  at  one  stroke. ' 

The  find  cause  also  is  plain  ;  had  the  lungs  in  a 
fowl  been  solid  and  fleshy,  (as  they  are  in  fowls,  or  even 
in  any  other  creature,)  and  at  the  same  time  sufficiently 
large  to  perform,  without  the  help  of  those  air  bags,  all 
the  functions  of  lungs,  they  must  have  been  large  and 
heavy  in  proportion  to  the  body  of  the  fowl ;  they 
must  have  occupied  much  room,  and  added  much  to 
the  weight.  But  the  lungs  of  a  fowl  are  very  dense, 
very  small  in  proportion  to  its  system,  very  full  of 
blood,  quite  fixed,  and  undilatable ;  the  rapid  course 
of  the  air  through  them  backwards  and  forwards 
enabling  them  in  their  business  of  oxygenation  to 
do  much  with  little.  In  short,  there  are  two  func- 
tions to  be  performed  in  birds :  first,  the  oxydation  of 
the  blood,  wnich  is  performed  by  the  small,  fleshy,  con- 
tracted lungs,  which  lie  immoveable  in  the  upper  part 
of  the  thorax,  and  through  which  the  air  blows  con- 
tinually as  through  a  furnace,  while  they  are  quite  pas- 
sive ;  and,  secondly,  the  liffhtening  of  their  bodies  for 
flying,  which  is  performed  by  the  abdominal  cells.  It 
was  also  necessary  that  the  sternum  and  bony  com- 
pages  should  be  large,  in  order  to  afford  space  for  the 
iMrigia  and  lodgement  of  the  muscles  of  the  wings,  and 
to  enable  them  to  raise  the  whole  weight  of  the  body 
in  flying.    The  describing  of  a  diaphragm,  and  the 

10 


.//,.  /;./,.„■/,:,  y;,,,.,., 


r    //^,/;./^.,//« „„„./,,//. 

/,.,„,/„, „y  /. ../..„..,,.„.,., 

....//,.,,//,,..„„./. ^,..    ,;„/., 


/.//  \. ,/„ . I/, ,..„■ /.  „,../ 
.,..„/:"■■■  .1  -A  - /.... 


OF    RESPIRATION.  19 

confounding  of  the  abdominal  cells  with  the  true  lungs, 
where  none  can  be,  was  like  to  have  put  us  all  wrong. 

THIRD    SPECIES    OF    RESPIRATION,    VIZ.    THAT    OP 

AMPHIBIA. 

This  species  of  respiration  differs  from  the  two  first 
in  these  respects ;  it .  differs  from  the  respiration  of 
Man,  because  there  is  no  diaphragm ;  it  differs  from 
that  of  birds,  for  there  is  no  chest  covering  the  lungs. 
Tliere  is  a  short  sternum,  no  chest,  no  ribs  by  which 
the  lungs  may  be  moved,  there  is  no  vacuum  formed 
in  their  respiration  ;  they  fill  the  lungs  by  the  working 
of  their  pharynx,  that  is  to  say,  instead  of  the  air  being 
drawn  in  by  the  action  of  the  diorax,  it  is  forced  down 
by  the  action  of  the  muscles  under  the  jaw.  By  the 
swallowing  of  the  air,  as  it  were,  the  membraneous  air- 
cells  are  inflated  ;  and  when  inflated,  they  are  emptied 
by  the  contractions  of  the  abdominal  muscles. 

The  Frog,  the  Newt,  the  Cameleon,  the  Tortoise 
and  many  other  creatures,  breathe  in  this  way  ;  and  as 
one  of  the  most  curious  mechanisms  for  respiration,  I 
shall  represent  that  of  the  Frog.  As  I  have  just  ex- 
plained, their  organs  for  moving  the  lungs  are  not  in 
the  chest,  nor  in  the  lungs  diemselves,  but  in  the 
throat.  Behind  the  root  of  the  tongue,  is  the  slit-like 
opening  of  the  trachea ;  this  is  what  is  called  the  glottis 
in  the  human  subiect.  We  see  this  rima  opening  and 
gasping  for  air  wnen  we  keep  the  mouth  distended ;  it 
has  no  epiglottis  or  valve  to  defend  it ;  its  own  con- 
traction is  sufficient,  for  when  closed  you  cannot  even 
guess  at  its  place ;  besides,  the  jaws  force  dovm  the 
air  into  it,  and  the  long  tongue  carries  the  food  over  it 
into  the  gullet. 

The  small  nostril  is  a  very  important  part  of  the 
apparatus  of  breathing.  The  Frog  never  opens  its 
mouth  in  breathing.  Looking  carelessly  upon  this 
creature,  we  do  not  perceive  that  it  ever  breathes,  for 
it  lies  plunged  over  the  mouth  in  water.  It  is  never 
seen  to  open  its  mouth  ;  there  is  no  motion  in  its  sides 
like  breathing ;  in  short,  it  does  not  seem  to  breathe ; 
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^nd  when  it  is  provoked,  (or  rather  through  fear,) 
though  it  still  keeps  its  mouth  closely  shut,  its  sides 
and  back  rise,  and  it  blows  itself  up  apparently  by  some 
internal  power.  But  when  we  observe  the  creature 
more  narrowly,  we  perceive  that  there  is  a  frequent 
motion  of  its  jaws,  or  rather  of  that  skinny  and  bag-like 
part  of  its  mouth  which  is  under  the  lower  jaw.  We 
are  apt  now  to  fall  into  a  worse  mistake,  for  this  bag 
under  the  jaw  is  alternately  dilated  and  contracted ; 
tibe  mouth  is  never  opened  to  take  in  new  air ;  the 
creature  seems  to  live  all  the  while  upon  one  mouthful 
of  air,  and  seems  to  be  playing  it  backwards  and  for- 
wards betwixt  its  mouth  and  its  lungs. 

But,  lastly,  when  we  observe  its  nostrils,  we  find 
that  there  is  in  the  nostrils  a  twirling  motion  for  each 
movement  of  the  jaws,  which  makes  the  whole  process 
perfectly  simple  to  our  comprehension ;  for  a  Frog 
oreathes  by  the  nostril  alone,  it  cannot  breathe  by  the 
mouth ;  it  never  raises  its  mouth  above  water,  nor 
opens  it  but  to  catch  flies  or  other  food.  If  you  keep 
its  mouth  open,  you  see  it  presently  struggling  for 
breath;  for  its  respiration  goes  on  in  the  following 
way :  its  broad  jaws  are  continually  shut ;  they  lock 
into  each  other  by  grooves  ;  the  mouth  is  completely 
close,  and  forms  a  sort  of  bellows,  of  which  the  nostrils 
are  the  air-holes,  and  the  muscles  of  the  jaws  which 
come  from  the  os  hyoides  draw  the  draught  by  their 
alternate  contraction  and  relaxation ;  and  the  nostrils 
lie  so  obliquely  over  the  hole  in  the  skull,  that  the 
least  motion  of  them  enables  them  to  perform  the  office 
of  a  valve.  First,  there  is  a  twirl  of  the  nostril  which 
lets  in  the  air ;  then  a  dilatation  of  the  bag  under  the 
jaws,  by  which  the  mouth  is  greatly  enlarged  and  filled 
with  air ;  then  a  second  motion  of  that  bag,  by  which 
the  mouth  is  emptied  and  the  lungs  filled  ;  then  there 
is  a  slight  motion  of  the  sides  of  the  creature,  by  which 
the  muscles  of  the  abdomen  expel  the  air  again  ;  and 
then  the  twirl  of  the  nostril  and  the  motion  of  the  jaw 
succeeds  again  ;  so  that  Mith  these  creatures  inspiration 
is  the  Bwalk>wing  of  the  air  (but  not  into  the  stomach) 
by  their  In'oad  expanded  jaws,  with  their  coverings 
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driving  it  down  into  the  lungs  j  and  expiration  is  the 
contraction  of  the  abdominal  muscles  driving  it  out 
again :  and  these  two  motions,  when  we  observe  a 
Frog  attentively,  are  as  perfectly  regular  as  respiration 
ui  a  Man.  Their  muscles  of  respiration  are  not  the 
muscles  of  the  belly,  but  the  muscles  of  the  jaws  ;  and 
this  causes  the  uncouth  broadness  of  the  jaws  in  Frogs, 
Newts,  Lizards,  Serpents,  Turtles. 

Now  we  shall 
no  longer  wonder  ^ 
why  the  Frog 
never  opens  its 
mouth  i  why  it 
never  seems  to 
breathe ;  why,  af- 
ter opening  its 
beliy,  the  lungs 
still  project ;  why, 
after  emptying  its 

lungs,   it    can     fill  (a)  Tlie  nostrils  — (6)  The  tongue, 

them  again  at  wiJl,  not  by  any  peculiar  power  in  the 
lungs,  but  by  blowing  them  up  with  its  jaws.  If  you 
gag  the  Frog  and  keep  its  moutli  open,  it  cannot  fill 
them,  because  it  cannot  breathe  ;  if  you  plug  its  nos- 
trils, it  suffocates,  though  not  soon  ;  if  you  keep  its 
mouth  open  by  force,  you  soon  find  it  struggling  for 
breath  ;  and  looking  into  its  throat,  you  see  the  glottis 
opening  from  time  to  time. 

The  Newt  (or  as  it  is  called  in  Scotland,  the  Ask) 
breathes  with  the  jaws  and  nostril  like  the  Frog ;  it 
has,  like  the  Frog,  a  constant  motion  by  short  strokes 
of  the  bag  under  the  jaw,  (which  bag  is  formed  by  the 
membranes  of  the  moutli,  covered  and  moved  by  the 
genio-hyoidei  and  mylo-hyoidei  muscles,)  but  we  ob- 
serve that  every  minute,  or  less,  it  stops  as  if  intending 
some  particular  motion  ;  then  gradually  the  bag  swells 
out  under  the  lower  jaw  to  a  great  size  ;  then  the  air 
contained  in  it  is  puffed  down  into  the  lungs  with 
ii  sudden  flap  of  the  bag ;  and  in  proportion  as  the 
jaws  are  emptied,  the  long  sides  of  the  creature  are 
heaved  up. 
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(a  a)  The  liver  of  the 
Newt  —  (6)  tlie  slomach 
—  (c)  the  inElestines — (d) 
theovaria — (e)  ihehearl — 
(_/y)  the  vesicular  lungs, 
which  are  long  like  intes- 
tines, and  transparent  like 
the  swimming  blaUdere  ol' 
a  fish  —  (g)  the  bag  of  the 
jaws  by  which    the  lungs 


The  Toad,  the  Camel  eon,  the  Green  Lizard,  breathe 
exactly  in  the  same  way.  The  Cameleon  has  the  flat 
broad  jaws  of  tlie  Frog ;  they  lock  into  each  other, 
and  it  does  not  open  its  mouth  in  respiration  ;  it  swal- 
lows its  air  in  mouthfuls,  drives  it  downwards  into  its 
lungs  ;  its  lungs  are  of  a  vast  extent,  stretching  from 
the  jaws  all  along  the  abdomen  :  it  is  the  vast  size  of 
its  lungs,  almost  concealing  the  abdominal  viscera,  tliat 
makes  Gesner  say,  "  that  of  the  entrails  of  a  Cameleon 
the  lungs  only  are  visible."  Tlie  air  it  swallows  in 
greater  or  smaller  quantity  as  its  needs  or  fears  prompt 
It.  When  you  alarm  this  timorous  animal,  it  fills  its 
sides  just  as  a  Frog  swells  out  its  back  ;  and  either  in 
this  greater  respiration,  or  in  its  ordinary  breathing, 
we  see  it  pressing  the  air  onwards  from  cell  to  cell ; 
and  we  see  the  motion  proceeding  from  its  jaws  to  its 
breast,  and  all  along  its  sides,  till  its  lank  form  is  quite 
puflcd  up  almost  to  bursting. 

All  these  creatures  have  in  addition  to  tlieir  peculiar 
respiration,  a  pecidiar  kind  of  lungs,  thin,  membraneous, 
and  extremely  delicate :  the  lungs  even  of  so  great  an 
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animal  as  tfie  Crocodile  are,  when  itiflated,  ^ery  deli- 
cate and  Iransparentt  of  a  rose  colour  or  slif^t  red, 
consisting  of  delicate  vesicles,  and  exactly  like  the 
Frog's  lungs.  The  lungs  of  tlie  Frog  are  in  shape  like 
a  lir-cone,  with  the  stalk  of  the  cone  on  each  side 
fixed  to  the  side  of  tlie  heart.  But  these  conical  lungs 
of  each  side  are  delicate,  silver^',  perfectly  transiiarent, 
divided  within  into  innumerable  cells  like  a  honey- 
comb ;  and  these  also  are  so  extremely  delicate,  that 
ttiough  the  outside  membrane  is  as  transparent  as  a 
soap-bubble,  the  divisions  can  hardly  be  seen,  except 
by  inflating  and  diying  the  hings,  and  then  cutting 
them.  The  lungs  of  the  Ask  are  still  more  beautiful, 
as  a  specimen  of  what  are  called  membraneous  lungs; 
for  the  creature  is  very  long  in  the  body,  its  lungs  run 
down  along  its  sides ;  tliey  are  about  the  size  of  a 
common  earth-worm  or  writing-quill ;  they  end  like  a 
blind  gut ;  they  are  of  a  bluish  white,  exquisitely 
transparent,  like  the  swimming  bladder  of  a  fish. 

It  is  the  nature  of  membraneous  lungs  to  oxygenate 
but  a  very  small  quantity  of  blood ;  they  are  mem- 
braneous, only  because  there  is  not  that  vast  profusion  of" 
arteries,  veins,  and  strong  vesicles,  which  tliere  is  in 
tlie  human  lungs.  The  pulmonic  artery  and  vein  are 
always,  in  the  membraneous  lungs,  extremely  small  in 
proportion  to  tlie  system  which  they  serve. 

From  these  peculiarities  of  the  membraneous  lungs, 
it  is  plain  that  the  oxydation  of  the  blood  is  a  process 
of  less  immediate  necessity  in  their  system  ;  and  thus 
they  are  the  better  enabled  to  go  into  the  water,  and 
to  want  breatli  for  a  time.  But  chiefly  it  appears,  tliat 
the  meaning  of  this  peculiaritj'  is  not  so  much  to  give 
them  the  privilege  of  Amphibia,  in  allowing  them  to 
go  into  the  water  ;  for  many  creatures,  as  the  Came- 
leon,  all  the  tribe  of  Lizards,  Newts,  Toads,  Serpents, 
&c.  have  these  lungs,  and  yet  never  approach  tlie 
water  :  but  that  tlie  chief  use  of  it  is  to  establish  in 
this  class  of  animals  a  peculiar  constitution,  a  perma- 
nent, almost  inexhaustible,  irritability,  and  a  tena- 
ciousness  of  life  ;  whici),  I  believe,  no  creature,  whe- 
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ther  of  the  land  or  the  water,  wants,  wliich  lias 
membraneous  lungs.  And  when  we  are  told  that  these 
creatures  can  be  kept  two  days  under  water,  as  a  proof 
of  their  being  Amphibia,  I  cannot  but  consider  it  as  a 
very  childish  proof;  for,  in  the  first  place,  we  see 
thein  breathing  with  wonderful  regularity  when  out  of 
the  water  ;  when  plunged  into  tlie  water,  we  see  them 
very  soon  struggling  for  breath,  and  if  they  can  live 
for  two  days  without  air,  it  is  only  because  they  could 
bear  any  other  kind  of  injury  with  equal  ease,  and 
could  live  two  days  without  their  heart  or  their  head. 
Circulation  is  necessary,  respiration  ia  necessary  to 
their  life,  but  the  irritability  and  properties  of  the 
living  parts  are  sustained  longer  witliout  new  supply 
than  in  the  warm  blooded  animals. 


FOLRTII    SPECIES    OF    KESPmATIO^f,    VIZ.    THAT    OF 
FISHES. 

In  this  species  of  respiration  the  creature  breathes 
neither  water  nor  air,  but  water  mixed  with  air,  and 
this  office  is  performed  by  gills  in  place  of  lungs. 

The  reason  why  I  have  called  this  a  species  of  re- 
spiration, needs  to  be  very  fully  explained  ;  for,  though 
little  observed,  it  is  a  certain  fact,  that  a  creature, 
without  any  apparent  change  upon  its  system,  can  do 
well,  having  its  blood  oxygenated  at  one  time  by  gills, 
at  another  time  by  lungs.  The  Frog,  for  example, 
lives  long  in  the  water ;  while  it  does  so,  it  may  be 
considered  as  a  fcetUB  which  cannot  breathe :  the 
young  Frog  which  has  not  yet  acquired  its  proper  and 
natural  respiration,  breathes  like  a  fish.  For  the  first 
iburteen  days  after  hatching  from  the  egg,  and  while 
the  Tadpole  is  very  small,  it  has  gills,  which  are  two 
long,  projecting,  fimbriated  appendages  like  fins ;  by 
the  thirty-sixth  day  these  appendages  are  taken  into 
the  jaws,  and  form  four  rows  of  gills  on  each  side, 
regular,  and  like  those  of  a  fish  ;  but  at  the  same  time, 
this  foetus  has  its  lungs  within  the  body,  not  to  be 
used  till  it  come  out  into  the  air,  when  the  lungs  as- 
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r  function  and  the  gills  shrink.  The  same 
system  in  this  instance,  which  was  at  first  served  by 
^Is,  is  in  the  end  oxygenated  by  lungs. 

The  motion  of  the  gills  in  fishes  is  a  true  and  perfect 
respiration :  for,  in  the  first  place,  if  there  be  no  air  in 
the  water,  or  not  enough  of  air,  they  cannot  breathe ; 
distilled  water  is  to  a  fish  what  the  vacuum  of  an  air- 
pump  is  to  a  breathing  creature :  if  you  exhaust  water 
with  an  air-pum]),  if  you  boil  it,  if  you  distil  it,  if  in  any 
way  you  deprive  it  of  its  air,  fishes  cannot  breathe  in  it, 
but  come  up  to  the  surface  and  gasp  for  air.  If  you 
take  a  fish  out  into  the  air,  it  is  the  same  with  plunging 
any  breathing  creature  into  water,  it  gasps  and  dies. 
Fishes  cannot  breathe  in  air  wanting  water,  for  that 
element  is  not  accommodated  to  their  species  of  lungs  ; 
nor  in  water  wanting  air,  for  then  there  is  no  oxygen  j 
and  we  find,  upon  extracting  the  air  from  water  which 
fishes  have  breathed,  that  it  ia  contaminated,  exactly  in 
the  same  way  with  air  which  had  been  breathed  by  any 
breathing  animal,  and  that  it  differs  very  little  from  that 
in  which  a  candle  has  burnt  out.  This  is  the  reason  that 
when  many  small  fishes  are  inclosed  in  a  narrow  glass, 
they  all  struggle  for  the  uppermost  place,  and  that  when 
in  winter  a  fish-pond  is  entirely  frozen  over,  you  must 
break  holes  for  the  fishes,  not  that  they  may  come  and 
feed,  but  that  they  may  come  and  breathe ;  without 
this,  if  the  pond  be  small,  they  must  die.  Fishes  ac- 
cording  to  their  kind  require  water  differently  impreg- 
nated with  air.  The  shallow  water  that  runs  over  a 
pebbly  bottom  is  by  its  agitation  more  thoroughly 
mixed  with  the  atmosphere,  and  there  the  trout  and 
salmon  breed. 

In  tlie  respiration  of  fishes,  there  are  two  curious 
points  to  be  considered ;  first,  the  manner  in  which 
their  respiration  is  performed ;  and,  secondly,  the 
manner  in  which  their  blood,  when  thus  oxydated,  is 
distributed  over  the  body. 

In  the  osseous  fishes  the  apparatus  of  respiration  is 
more  like  the  texture  of  the  ribs  than  would  seem  at 
first  view.  The  operculum,  or  large  flap  which  covers 
the  gills,  consists  of  arched  bones,  over  which  a  mem- 
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hriiiii?  is  stietched,  and  tliey  liave  a  very  beautiful  and 
somewhat  complex  system  of  muscles  operating  upon 
lliem.  Tlie  margin  of  the  operculum  has  a  soft  pliant 
fringe,  which,  in  the  motion  of  respiration,  accurately 
shuts  the  slit  or  opening.  When  the  creature  breathes, 
it  is  by  the  operation  of  the  muscles  upon  this  cover- 
ing :  it  is  rendered  convex,  and  the  cavity  under  it  is 
dilated  without  the  margin  rising  ;  the  consequence  of 
which  is,  that  the  water  is  drawn  from  the  mouth 
through  the  branchia;,  and  is  for  a  moment  lodged  be- 
liind  tliem.  At  length  the  elevation  of  the  operculum 
is  so  great  that  tlie  fringed  margin  is  raised,  and  then 
the  water  rushes  out  and  is  discharged  backward. 
By  this  we  understand  why  the  fish  keeps  the  head 
continually  up  the  stream,  and  why  it  is  the  art  of  the 
fly-fisher  to  keep  his  head  down  the  stream,  or  to  sus- 
pend him  in  such  a  manner  as  to  keep  his  mouth  out 
of  the  water ;  for  the  fish  cannot  breathe  if  the  water 
is  rushing  into  the  gills  from  behind,  and  he  cannot 
make  use  of  air  as  he  does  of  water,  but  is  exhausted 
and  suffocated. 

Having  explained  tliis  first  point,  viz.  the  mechanism 
of  their  ^s,  I  proceed  next  to  explain  the  circulation 
of  their  blood,  how  their  blood  is  oxydated,  and  how 
it  is  distributed  over  the  body. 

A  fish  and  an  amphibious  animal  have  both  oi'  them 
the  simple  heart,  consisting  of  one  auricle  and  ventricle, 
but  with  tliis  singular  variety,  that  the  Frog,  for  ex- 
ample, wants  the  heart  belonging  to  the  lungs,  a  small 
artery  only  from  the  common  system  performing  the 
office ;  while  the  fish  again  wants  the  heart  which 
should  circulate  the  blood  through  the  body,  and  has 
that  heart  only  which  belongs  to  the  lungs.  The 
whole  blood  of  the  fish  passes  through  this  single  heart, 
and  therefore  the  whole  mass    circulates,   parcel  by 

fiarcel,  through  the  gills,  for  every  time  that  it  circii- 
ates  through  the  body-  We  shall  begin  its  circulation, 
then,  at  the  heart.  First,  The  whole  blood  of  the 
body  is  returned  into  the  heart  of  a  Skate,  by  two 
great  veins.  These  two  great  veins  deliver  it  into  a 
vast  auricle,  or  reservoir  rather,  whicli  lies  over  the 
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lieait.  The  auricle  delivers  it  into  a  strong  ventricle, 
whose  action  is  further  strengthened  by  the  action  of 
its  aorta,  which,  from  the  heart  up  to  where  the  valves 
arc,  is  very  muscular  and  powerful,  and  constitutes,  in  ■ 
a  manner,  a  part  of  the  heart.  But  this  great  vessel 
must  in  this  species  of  circulation  change  its  name,  for 
it  really  is  not  an  aorta,  has  nothing  to  do  with  the 
body  ;  both  the  heart  of  a  fish,  and  this  its  only  vesseli 
belong  entirely  to  the  lungs  or  gills,  and  as  these  are 
called  branchia;,  this  is  the  branchial  artery.  The  gilla 
of  this  fish  are  five  in  number  on  each  side,  and  on 
each  side  the  branchial  artery  gives  out  two  branches 
which  serve  the  five  gills  ;  the  lower  branch  is  large, 
and  serves  the  three  lower  gills  ;  the  higher  branch, 
which  goes  off  like  one  of  the  arms  of  a  cross,  serves 
the  two  upper  gills. 

Secondly,  these  arteries  being  distributed  along  the 
gills,  divide  into  exquisitely  small  branches,  producing 
that  feathery  appearance  which  is  so  beautiful.  Those' 
minute  subdivisions  of  the  branchial  vessels  expose  the 
blood  to  the  air.  This  may  explain  to  us  how  in  the 
human  lungs  the  exposing  of  the  blood,  even  with  the 
interposition  of  membranes  and  of  the  arterial  coats, 
may  be  sufficient  for  the  oxydation  of  the  blood.  All 
the  blood  thus  oxygenated  is  returned  by  veins,  cor- 
responding exactly  in  number  and  arrangement  with 
their  arteries :  and  the  heart  being  turned  aside,  and 
all  the  other  viscera  taken  out,  the  veins  are  seen  ac- 
companying their  arteries  and  emerging  from  the  gills 
to  form  the  aorta. 

Thirdly,  The  aorta  is  formed  by  the  veins  ol'  the 
gills,  and  the  veins  of  the  gills  lie  close  upon  the  skull, 
of  the  fish,  and  the  aoita  upon  the  back-bone  ;  and  this 
vessel  is  in  one  sense  a  vein,  since  it  is  a  continuation 
of  those  veins  which  return  the  blood  of  the  gills  ;  but 
both  in  office  and  form  it  is  a  true  aorta ;  in  office, 
because  it  distributes  blood  to  the  whole  body  ;  and  in 
form,  because  it  no  sooner  swells  out  into  the  shape  of 
an  aorta  than  its  coats  grow  hard,  strong,  muscidar, 
fit  ibr  its  office,  while  those  of  the  veins  from  which  it 
is  formed  are  pellucid,  delicate,  and  very  tender.  The  ■ 
aojta  is  fidl   of  the  oxydated  blood  of  the  gQls  ;  and 
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iiltliough,  by  the  delicate  eirciilation  of  the  gills,  it  has 
lost  all  communication  with  the  heart,  it  circulates  this 
oxydateil  hiooti  through  the  body  to  all  the  muscles, 

f;knds,  viscera,  &c.  without  the  intervention  of  a  new 
leat't. 

The  veins  which  return  the  blood  of  this  aorta  are 
the  ordinary  veins  ;  they  arrive  in  two  great  branches  at 
the  heart,  and  need  not  be  further  explained. 

I  will  not  be  at  the  trouble  to  repeat  the  tedious 
calculations  of  authors  concerning  the  immense  sur- 
face which  the  gills  expose  :  let  the  student  look  to  the 
gills,  and  he  wiU  presently,  with  the  help  of  this  short 
sketch,  understand  how  the  whole  function  goes  on. 

riFTH  SPECIES  OF  BESriRATION,  VIZ.  THAT  OF  INSECTS. 


There  is   in  this  kind  of 
respiration      no     breathing  _ 

organ   like    the    lungs,    but ^^^^^^ 

tracheae  or  air  tubes  by  which 

air  enters  into  all  parts  of  their  body. 

What  is  most  perplexing  in  this  species  of  respiration 
is  the  prodigious  quantity  of  air  which  these  creatures 
receive  ;  the  little  connection  betwixt  the  air  tubes  and 
the  heart ;  the  impossibility  of  tracing  blood  vessels 
from  the  heart  to  the  various  parts  to  nourish  them ; 
and  tlie  clearness  with  which  we  see  their  air  tubes 
branching  over  all  parts  of  their  body.  The  stomach, 
bowels,  and  other  viscera,  the  legs  and  wings,  even  the 
very  scales  of  insects,  have  branches  of  the  air  tubes 
dividing  over  their  surfaces  like  the  delicate  vessels  of 
leaves  and  flowers.  In  short,  the  magnitude  of  these 
air  tubes  is  quite  surprising  ;  and  their  branchings  are 
so'  minute,  delicate,  universal  over  all  the  body,  that  it 
looks  almost  as  if  the  air  tube  had  exchanged  functions 
with  the  heart  and  arteries. 

It  is  plain  by  these  expressions  of  admiration  that  I 
do  not  mean  to  attempt  so  difficult  a  subject  as  this  at 
present :  I  only  mention  difficulties  which  it  is  sur- 
prising that  others  have  not  declared  and  investigated, 
for  nothing  can  be  more  interesting.  The  little  that 
We  do  know  shall  be  simply  and  plainly  told. 
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The  forms  of  insects  are  otlten  very  strange,  tlieir  Vi\ 
very  irregular,  sometimes  in  water,  sometimes  in  air  i 
many  of  them  begin  iu  Worms,  ami  end  their  lives  I 
Flies  and  Moths ;  and  according  to  these  varieties  i 
their  form,   or  lijfe,  or  generation,  their  air  tubes  ar^l 
various. 

Sometimes,  as  in  the  common  Bee,  they  have  nearly 
the  form  of  lungs  :  they  begin  like  two  bags,  resembling 
those  of  the  Alga  Marina,  or  sea-weed,  in  sliape  ;  and 
these  bags  distribute  pulmonary  tubes,  with  occasional 
bag-tike  dilatations  in  tlie  course  of  the  tubes,  througlifl 
all  the  body.     More  commonly  the  air  tubes  of  inscc^M 
are  direct  tubes,  mere  trachea,  of  a  very  singular  connl 
struction  ;  they  have  rings  like  the  tracheie  of  animals  ;  1 
they  have  a  delicate  membrane  covering  these  riiiga,  \ 
and  forming  them    into  a  tube :  the  tube  continue* 
always  rigid  like  a  flexible  catheter,  or  otlier  tube  of 
twisted  wire  not  liable  to  collapse  :  they  begin  by  many 
open  mouths  opening  along  tlie  sides  of  the  insect,  and 
they  terminate  in  myriads  of  vessels,  which,  in  their 
forms  and  progress  over  the  various  parts  of  the  body, 
resemble  blood  vessels  more  than  it  is  easy  to  conceive. 
These  air  tubes  being  thus  rigid,  are  always  lull  of  air,  . 
and  by  their  refractions  through  the  transparent  part*  I 
of  the  insect's  body,  they  give  it  in  the  microscope  a 
great   degree    of  briUiancy ;  as,   for  example,   in  the 
Louse,  whose  air  tubes  make  the  brilliant  lines  and 
points  which  are  contrasted  like  a  silvery  colour  with 
the  dark  and  opaque  parts  ;   or  in  the  Mite,  which  ia 
as  beautiful  in  the  microscope  as  the  Louse ;  and  when  I 
the  larger  insects  are  prepared  by  drying  and  varnish- 
ing, and  preserved  in  turpentine,    the  air  tubes  are 
beautiful.     Of  these  curious  particulars,  tlie  openings 
of  the  air  tubes  are  best  seen  in  the  Worm,  from  which 
the  common  Butterfly  is  produced  j  we  count  these  i 
holes  down  the  sides,  we  name  them  puncta  respiratorisi,! 
spiracula,  or  most  commonly  stigmata.     That  particular" 
form  in  which  they  resemble  more  the  lungs  of  animals 
is  seen  in  the  pulmonic  bags  and  the  trachea;  or  air  tubes 
of    the  common   Bee.       Tlieir    exquisite    branchings 
through  the  various  parts  are  well  seen  in  the  air  tubes 
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which  run  along  the  wings  of  a  Bee,  or  those  which 
twist  and  ramify  round  the  intestines  and  stomach  of  a 
Worm  ;  and  it  is  not  to  be  forgotten,  that  though  the 
beginnings  of  these  tubes  in  their  great  tracheae  and 
near  the  puncta  respiratoria  or  stigmata  are  quite  trans- 

Earenty  their  extreme  branches  are  beautimlly  white 
ke  vessels  filled  with  chyle,  or  rather  one  might  be  apt 
to  mistake  them  for  nerves. 

Of  the  way  in  which  this  function  is  performed, 
there  must  be  more  varieties  than  we  can  know  or 
comprehend :  this  we  may  safely  conclude  from  the 
little  that  we  do  know,  finding  the  variety  so  very 
great 

Almost  all  insects,  with  the  exception  of  dipterous 
larvae,  have  their  puncta  like  those  of  the  Caterpillar, 
ranged  along  the  side,  and  inosculating  from  branch 
to  branch  :  often  the  puncta  open  along  the  sides  ;  but 
in  place  of  inosculating  from  branch  to  branch,  all 
round  one  side,  they  inosculate  across  the  belly,  the 
one  side  communicating  with  the  other.  This  is  best 
observed  in  the  small  larva  from  which  the  Bee  proceeds. 
And  here  it  must  be  observed,  that,  as  in  insects,  with 
the  exception  of  dipterous,  always  the  stigmata  or 
breathing  points  correspond  neatly  with  the  folds  or 
rings  while  it  continues  a  larva,  and  with  the  segments 
or  divisions  of  the  body  when  it  becomes  a  Fly  ;  in  the 
Bee-worm  also  the  inosculations  answer  to  the  joint  of 
the  body. 

Sometimes  when  an  insect  lives  in  water,  it  has  only 
two  puncta  respiratoria :  these  puncta  begin  either  in 
the  snout  or  in  the  tail ;  they  are  the  openings  of 
two  great  air  tubes  which  run  down  each  side  of  the 
insect  like  two  aortas,  and  the  insect  has  means  of 
rising  to  the  surface,  takes  down  a  bubble  of  air  along 
with  it,  and  discharges  a  bubble  of  air  before  it  rises 
again :  of  this  nature  are  the  air  tubes  of  that  Worm 
from  which  the  Hphemeris  proceeds.  The  two  great 
air  tubes  are  seen  like  two  aortas  running  all  along  the 
body,  and  their  minuter  branches  are  seen  ramifying 
beautifully  upon  the  abdominal  muscles  and  other  parts. 
Many  insects  are  aquatic  when  first  they  are  hatched 
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from  tlie  egg.  They  have  little  gills  which  ser\-e  them 
while  they  continue  in  the  water,  as,  for  example,  the 
larva  of  the  Ephemeris  Fly.  These  little  gills  are 
fringed  with  microscopic  mamilla*,  which  communicate 
with  the  great  tracheal  branches ;  so  that  along  with 
the  gills  they  have  the  ordinary  structure  of  air-tubes, 
and  the  day  on  which  they  emerge  from  the  water,  the 
gills  shrink,  and  tJie  air-tubes  begin  their  function  ;  and 
these  clianges  succeed  each  other  very  rapidly  in  all 
insects,  but  most  especially  in  the  Ephemeris,  which  is 
destined  to  live  but  one  day. 

It  is  most  of  all  singular,  that  in  some  insects  the 
number  of  respiratory  points,  or  puncta,  changes  ac- 
cording to  the  various  conditions  or  stages  of  their 
existence.  For  example,  a  larva  wiiich  crawls  among 
the  dust,  since  it  must  breathe  less  easily,  has  more 
puncta  than  when  it  has  changed  its  state  to  that  of  a 
Fly,  and  has  its  puncta  very  freely  exposed  to  the  air : 
in  the  Rhinoceros  Beetle  the  larva  has  more  puncta 
respiratoria,  and  closer,  because  it  crawls  on  the  ground 
amidst  mud  or  dust ;  they  are  less  numerous  in  the 
Fly,  as  its  air-holes  are  always  more  freely  exposed ; 
and  when  the  Beetle  is  actually  flying,  those  puncta, 
which  were  closed  by  the  cases  of  the  wings  are  fully 
opened  j  so  that  the  insect  breathes  more  freely,  and 
perhaps  its  body  is  lightened,  so  that  it  flies  more 
easily:  it  is  also  particular  that  in  the  full-grown 
Beetle,  though  the  puncta  be  less  in  number,  the 
lungs  are  enlarged,  they  botli  change  tlieir  form  and 
Irecome  more  capacious ;  for  the  tubes  are  mere  tra- 
chea or  straight  lines,  with  direct  branches  in  the 
larva,  but  in  the  Beetle  they  are  dilated  from  point  to 
point  into  air-bags. 

Insects  in  general  are  bred  in  eggs,  transformed  into 
larvBB,  and  of  these  the  greater  numoer  assume  the  form 
of  aiireliie;  an  anrelia  is  a  Fly,  small  but  full  formed, 
with  its  legs  drawn  up,  its  wings  plaited  and  folded, 
ready  at  all  points  to  burst  from  the  covering  which 
surrounds  it ;  for  both  in  posture  and  in  tlie  mem- 
branes which  surround  it,  it  resembles  a  foetus.  In 
these  three  stages  it  still  is  supplied  with  air  by  air- 
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tubes :  they  open  by  puncta  respiratoria  while  it  re* 
mains  a  larva ;  the  same  puncta  still  serve  it  while  it 
is  wrapped  up  an  aurelia  or  concealed  Fly ;  when  the 
fly  bursts  out,  the  same  puncta,  the  same  tubes,  which 
have  served  in  its  former  stages,  serve  it  still ;  only  this 
is  most  curious,  that  when  from  a  larva  it  proceeds  to 
be  a  Fljr,  the  skin  which  it  rids  itself  of  (by  crawling 
out  of  it  and  pushing  with  its  feet)  carries  off  along 
with  it  many  of  the  internal  parts ;  the  mouth,  the 
anus,  and  especially  all  the  respiratory  tubes,  lose  an 
internal  skin  at  the  same  time  that  the  old  skin  or 
slough  is  pushed  off  from  the  outward  surface  of  the 
body ;  and  when  the  puncta  are  thus  changed,  they 
are  left  more  open  than  before,  and  often  their  number 
is  changed. 

These  are  the  various  ways  by  which  insects  are  sup- 
plied  with  air ;  and  nothing  can  be  more  interesting 
than  to  observe  the  vast  proportion  of  air  which  they 
draw  in,  which  is  certainly  a  provision  for  their  living 
in  places  where  oxygen  cannot  be  plentifully  supplied. 
And  the  fact  is  well  known,  that  insects  can  live  on 
air  much  less  pure  than  what  is  necessary  to  breathing 
creatures,  and  that  they  exhaust  the  oxygen  of  the 
atmosphere  much  more  completely  than  any  other 
living  creature.  The  variety  in  the  manner  of  con- 
ducting the  air  to  the  system  of  insects,  is  changed, 
and  suited,  as  I  have  observed,  to  their  various  ways 
of  life,  and  to  the  various  conditions  and  stages  of  their 
life  ;  while  tliey  are  Worms,  when  they  are  involved 
fcetuses,  and  when  they  have  burst  their  shell,  and  are 
full  grown.  In  short.  Worms,  Aureliae,  Flies,  Beetles, 
Bees,  and  all  forms  of  insects,  have  all  of  them  their 
tracheaB  by  which  they  breathe  a  wonderfully  large 
proportion  of  air. 

There  can  be  no  mistake  concerning  the  function  of 
their  air-tubes  and  of  their  circulation ;  it  is  ignorance 
or  inattention  only  that  can  cause  confusion  ;  the  heart 
^^  a  Caterpillar,  of  a  Snail,  of  the  larvae  from  which 
various  Flies  are  produced,  is  seen  distinctly  through 
their  transparent  body,  running  down  their  back  in 
torm  of  a  tube,   sometimes  slightly  oval,  sometimes 
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having  frequent  dilatatiotiiJ,  and  tlirobbinfj,  though 
with  less  equable  and  distinct  pulses  than  hi  tlie  more 
perfect  animals  :  or,  perhaps,  we  should  say  rather 
exhibiting?  oscillations. 

Nor  can  there  be  any  mistake  that  it  is  air  they 
breathe  ;  tor  before  we  dissect  an  insect,  we  must  kill 
it;  the  contortions  of  a  live  Caterpillar  prevent  all  de- 
liberate dissection,  or  even  a  view  of  the  paits ;  we 
may  poison  the  insect,  as  with  turpentine  or  spirits : 
we  commonly  drown  it;  this  is  done  by  immersing  it 
in  a  little  tepid  water.  Nay,  we  find  a  thing  which  is  at 
first  inconceivable  to  be  really  true,  that  notwithstand- 
ing the  inosculations  of  the  air  tubes  with  eacli  other, 
which  seem  to  provide  against  all  such  effects,  when 
we  close  up  the  stigmata  of  an  insect  one  by  one,  the 
parts  become  in  the  same  projxjrtion  paralytic  ;  if  wo 
varnish  o^er  the  stigmata  oi'  one  side,  that  side  becomes 
paralytic  ;  if  we  varnish  over  the  stigmata  of  both 
sides  up  to  the  last  holes,  the  insect  lives,  but  in  a  very 
languid  condition,  it  survives  in  a  kind  of  lethargic 
state  for  two  days,  without  any  pulsation  in  its  heart; 
if  we  also  stop  the  two  highest  holes,  it  dies. 

Of  all  the  examples  of  respiration,  that  which  is  re- 
ported by  Spallanzani  is  what  1  most  wonder  at,  and 
cannot  but  doubt.  In  acescent  liquors,  or  thejuices  of 
animal  bodies,  animalcules  are  seen  plainly  with  simple 
glasses,  moving  sometimes  rapidly,  sometimes  slowly; 
but  never  hitherto  has  any  author  pretended  to  see 
their  lungs  or  heart.  Mr.  Spallanzani  says,  "  that  theso 
animalcules  are  elliptic  bodies ;  that  in  the  centre  of 
each  ellipsis  he  sees  two  stars,  which  are  in  constant 
alternate  and  regular  motion,  whether  tlie  creature 
rests  or  moves.  Each  star-like  body  has  in  its  centre 
a  small  globe,  and  every  three  or  four  seconds  the 
globules  are  blown  up  slowly  to  three  or  four  times 
their  natural  size,  and  as  slowly  compressed  again  ;  and 
every  time  that  the  radii  are  inflated  the  central  globule 
subsides.  On  one  side  of  these  star-like  bodies  there 
is  an  oval  part,  which  is  continually  agitated  with  a 
trembling  motion  ;  he  calls  the  star-like  bodies,  hnigs, 
and  the  oval  body  he  thinks  is  the  heart."    Spallanzani 
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surely  has  forgotten  that  he  is  speaking  of  lungs  in  an 
aquatic  insect ;  if  these  star-like  bodies  have  any  such 
use  they  must  be  gills. 

These  are  the  animalcules  which  Buffon  called  organic 
germs,  and  from  which,  as  materials  and  pieces,  he 
built  up  the  animal  body.  But  if  all  this  be  true,  then 
the  day  is  come  which  he  little  expected,  when  the 
organic  particles,  on  the  faith  of  which  he  built  all  his 
system  of  generation,  are  proved  to  be  living  and 
moving  animalcules,  voracious  of  food,  devouring  each 
other,  breathing  air,  and  having  a  visible  pulsating 
heart ;  animalcules  deposited  from  the  atmosphere, 
and  generating  like  other  insects  of  their  kind. 

Thus  we  are  convinced  of  the  importance  of  respira- 
tion, and  the  absorption  of  air  in  all  living  creatures 
from  Man  even  to  the  meanest  reptile  ;  and  not  least 
needful  in  the  last  and  lower  order,  which  receive  in 
proportion  a  fuller  supply  of  air  than  fishes,  amphibia, 
or  Man, 


OF   THE    PECULIARITIES    IN    THE    CIRCULATION    OF 

THE    FCETUS. 

The  peculiarities  of  the  foetus  relate  principally  to 
the  circulation  of  the  blood,  and  are  such  chiefly  as 
fulfll  the  circulation  without  any  need  of  its  passing 
through  the  lungs,  enabling  the  foetus  to  live  without 
that  function  in  its  mother's  womb. 

The  system  of  the  foetus  is  attached  to  the  maternal 
system,  through  the  placenta,  as  we  shall  afterwards 
find.  The  placenta  is  a  sort  of  cake,  consisting  of  nu- 
merous convoluted  vessels,  belonging  in  part  to  the 
foetus,  in  part  to  the  mother,  and  fixed  to  the  interior 
surface  of  the  uterus.  The  umbilical  cord,  or  funis, 
consists  of  one  large  vein  and  two  arteries :  and  these 
vessels  go  out  from  the  umbilicus  of  the  foetus  to  the 
placenta,  and  circulate  the  blood  in  that  body,  by  which, 
of  consequence,  the  blood  of  the  foetus  is  exposed  in 
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vemA  of  BMhacrihdble  minmeneMSy  to  tfce  cormpoiid- 
ingvessekof  the  mateiml  srstcm. 

We  are  assured  that  the  blood  wliich  cooms  to  the 
fceCos  through  the  umhifical  rein  b  pure,  or  of  |:mrer 
value  than  mat  which  the  foetus  retnm«  to  the  modier^ 
sjstem.  Kther  diis  blood  b  restored  to  aD  its  pro- 
perties  merdT  bj  pasm^  thnw^  the  mochef^  $¥9tCBi» 
and  what  is  thus  drained  off  from  the  extnenctie^  oTtfae 
mothei^s  sjfstem  is  more  than  sufficient  tor  the  life  ct 
the  duld,  or,  widiout  sucrh  direct  communicatkxu  die 
placoita  perfiMins  to  the  fcetus  a  function  eqinrmlcflit 
to  that  of  the  lungs. 

The  blood  returning  from  the  placenta  to  the  fcerzs 
by  the  great  vein,  is  of  die  artenal  colour,  a$  we  have 
said,  and  fit  for  the  uses  of  the  foetal  bodr.  and  capable 
of  nourishnig  it.  The  umbilical  vein  entering  the  bodr 
of  the  foetus,  by  the  umbilicus^  runs,  directed  bv  the 
broad  ligament  of  the  liver,  under  that  viscusw  tiere, 
within  the  liver,  it  forms  a  large  and  direct  inosculation 
with  the  vena  portae.  To  comprehend  this  subject  at 
all,  we  must  so  (bt  anticipate,  as  to  sav,  that  the  vena 
poftae  is  a  veiu  which  coDects  the  blood  of  the  sto- 
mach, spleen,  and  intestines,  and  carries  it  into  the 
liver. 

The  blood  tfius,  as  it  were,  conveved  bv  the  umbi* 
lical  vein  into  the  system,  does  not  drculate  there,  but 
finds  a  direct  passage  into  the  heart.  This  passage  is 
called  DUCTUS  venosus  :  it  runs  direct  firom  the  extre- 
mitjT  of  the  umbilical  vein  into  the  cava  jlsce^tdiixs, 
and  consequently  it  conveys  its  blood  into  the  right 
auricle  <^  the  heart. 

This  blood  does  not  pass  through  the  circulation  of 
the  lungs ;  perhaps  it  ought  not  to  pass ;  for  there 
bding  no  resjnration,  no  air  admitted  to  the  lungs,  the 
blood  might  rather  be  contaminated  ;  perhaps  it  can- 
not pass,  the  lungs  never  having  been  expanded  with 
air :  but,  however  that  be,  there  is  a  side  passage  for 
conveying  it  from  the  right  to  the  lefl  side  of  the  heart 
dear  of  me  lungs.  For  this  use  is  the  foramen  ovale, 
which  is  an  opening  of  no  inconsiderable  size  betwixt 
the  right  and  left  auricle  of  the  heart ;  its  area  is  as 
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large  as  that  of  the  vena  cava ;  and  it  is  sufficient  to 
convey  the  blood  freely  from  right  to  left. 

The  DUCTUS  ARTERIOSUS  scrvcs  quite  another  purpose ; 
for  though  the  circulation  of  the  aorta  is  well  main- 
tained in  the  adult  body  by  the  force  of  one  ventricle 
only,  yet  in  the  foetus  one  ventricle  will  not  suffice. 
In  the  foetus  the  heart  must  push  its  blood,  not  only 
through  that  system  of  vessels  which  is  within  the  body, 
but  also  it  must  push  it  onwards   through   a   second 
circle  of  vessels,  viz.  those  of  the  placenta ;  for  we 
might  be  tempted  to  say  that  the  iliac  arteries  do  not 
descend  into  the  thigh  and  pelvis  of  the  footus,  but  the 
iliac  artery  itself,  with  little  diminution,  (very  small 
branches  only  being  given  downwards  into  the  pelvis 
and  thigh,)  turns  upwards  along  the  side  of  the  bladder ; 
and  these  two  arteries,  going  out  from  the  navel,  fonn 
with  the  great  vein  the  umbilical  cord  ;  and  the  heart  of 
the  foetus  has  to  give  life  and  action,  not  only  to  the 
internal  system  of  the  body  of  the  foetus,  but  to  these 
two  arteries,  which  run  out  to  the  distance  nearly  of 
three  feet  along  the  umbilical  cord,  and  which  make 
wonderful  convolutions  in  the  placenta,  and  terminate 
with  extreme  minuteness,  as  we  have  said,  in  the  ex- 
tremities  of  the   umbilical   vein.      It  is   this   which 
occasions  the  necessity  of  the  ductus  arteriosus,  which 
is  merely  a  union  or  inosculation  of  the  pulmonic 
artery  with  the  aorta.     This  union  is  formed  by  a  great 
branch  of  the  pulmonic  artery  in  the  foetus,  joining  the 
aorta  below  its  curve.     This  great  branch  (for  it  is 
greater  than  the  two  branches  which  go  to  the  lungs) 
is  named  the  ductus  arteriosus,   and  may  be  defined 
an  inosculation  betwixt  the  pulmonic  artery  and  the 
aorta,  so  very  large,  that  it  gives  the  aorta  of  the  foetus 
twice  its  natural  size  and  proportion,  and  enables  the 
blood  of  that  artery  to  receive  the  full  force  of  both 
ventricles. 

The  contaminated  or  venous  blood  of  the  foetus  must 
be  returned  to  the  mother,  or  at  least  to  the  placenta  ; 
for  which  purpose  the  two  iliac  arteries  are  reflected 
along  the  side  of  the  bladder,  as  I  have  just  explained. 
I  say  the  iliac  arteries,  without  reserve,  because  the 
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hypogastric  and  femoral  arteries,  that  is,  the  arteries  of 
the  pelvis  and  thigli,  though  they  are  the  largest 
branches  of  all  the  body  in  tlie  adult,  are  in  the  fa'tus 
extremely  small ;  and  thence  that  smallness  of  the  lower 
extremities  compared  with  the  largeness  of  the  head, 
■which  characterizes  the  child,  and  which  it  takes  years 
to  redress. 

Thus  have  I  defined  these  parts  and  their  uses,  in 
order  that  their  strict  anatomy  may  be  the  more  easUy 
explained  ;  and  the  part  first  mentioned,  viz.  the  ductus 
venosus,  is  the  part  the  most  difficult  to  be  understood, 
and  never  without  the  help  of  a  plan.  In  the  plan  I 
have  endeavoured  to  elucidate  these  points. 

First,  The  mere  anatomy,  connections,  and  inoscu- 
lations of  the  vessels;  showing  how  the  umbilical  vein 
brings  in  the  blood  of  the  mother ;  how  that  vein  spreads 
in  the  liver,  and  feeds  all  its  left  side  witli  blood  ;  and 
how  the  ductus  venosus  carries  part  of  that  blood  away 
from  the  circulation  of  the  liver,  conducting  it  directly 
onwards  to  the  right  side  of  the  heart. 

Secondly,  I  have  endeavoured  to  explain  what  parts 
of  the  liver  each  branch  supplies,  and  how  these  vessels 
lie  in  the  liver  of  a  new-born  child. 

The  blood  from  the  maternal  system,  transmitted 
through  the  placenta,  and  oxydated,  or  having  under- 
gone some  change  equivalent  to  what  takes  place  in 
the  lungs  of  the  adult,  comes  down  along  the  umbilical 
vein  J  the  vein  enters  by  the  navel,  adheres  to  the 
inner  surtace  of  the  abdomen,  enters  into  the  liver  at 
the  top  of  that  great  transverse  cleft  which  divides  the 
liver  into  two  lobes,  and,  after  entering  the  liver,  it 
begins,  as  if  it  were  the  regular  and  peculiar  vessel  of 
the  liver,  to  distribute  branches  through  its  substance 
from  right  to  left. 

In  the  Plan  —  (a)  shows  the  umbilical  vein,  (i) 
branches  given  to  tlie  substance  of  the  liver,  (ccc) 
tlu-ec  great  veins  from  the  spleen,  stomach,  and  intes- 
tines, which  nni  together,  and  form  (rf)  the  vena 
PORT^  ;  —  (e)  the  cylinder  of  the  porta;,  being  its  great 
right  branch  where  it  lies  in  the  transverse  fissure  ;  — 
C/lthe  great  right  branch  of  the  vena  porta?  in  the 
D  3 


liver.  Next  comes  (A)  the  ductus  venosus,  whose  office 
is  important,  but  the  size  of  which  is  not  quite  what 
we  should  suppose.  It  comes  off  direct  from  the  um- 
bilical vein  (a)  ;  its  course  is  short,  and  a  little  curved  ; 
it  joins  at  (;}  the  largest  of  the  hepatic  veins,  i.e.  of 
those  great  veins  wliich  return  the  blood  from  the  liver, 
and  along  with  it  goes  directly  into  the  right  auricle  of 
the  heart ;  (i)  the  cava  abdominalis ;  (A  k)  the  cavK 
hepaticee.  This,  perhaps,  might  suffice  as  a  description 
of  the  ductus  venosus  ;  but  it  is  convenient,  ana  will 
make  a  clear  subject,  to  finish  that  circulation  of  wliich 
this  ductus  venosus  is  one  of  the  chief  difficulties. 

Tlie  ductus  venosus  (k)  I  consider  as  the  end  of  the 
umbilical  vein  (a),  for  here  its  circulation  ends;  or,  if 
it  sends  blood  into  the  right  branch  of  the  vena  porta; 
(A),  its  proportion  is  but  small.  But  the  vena  port^e, 
(which  is  just  the  collection  of  all  the  abdominal  veins 
(c  c  f )  into  one  trunk,  —  of  tlie  splenic  vein,  of  tiie 
mesenteric  vein,  of  the  hemorrhoidal  vein,  i.e.  tlie  vein 
from  the  pelvis)  —  the  vena  porta'  (d),  I  say,  composed 
of  all  these  veins,  is  the  true  vein  of  the  hver. 

The  branches  of  the  vena  portai  arc  gathereil  into  a 
13 
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trunk  J  that  trunk  enters  the  liver ;  it  divides  into  two 
great  transverse  branches,  the  one  serving  the  right 
side  of  the  liver  and  the  other  the  left  ;  but  in  the  foetus 
this  left,  branch  is  not  known  as  the  limb  or  left  branch. 
of  the  vena,  portae,  but  looks  rather  like  the  right  branch 
of  iJie  umbilical  vein ;  indeed  it  is  named  so  by 
Mr.  Bertin. 

Those  peculiar  veins  which  we  find  in  the  foetus  are 
accommodations  for  its  circulation,  are  ranked  among 
the  peculiarities  of  the  foetus,  and  are,  when  the  child 
is  bom,  obliterated  by  a  new  circulation ;  and  what  is 
very  curious,  by  a  circulation  which  goes  through  the 
same  vessels  in  a  retrograde  course. 

The  liver  of  the  foetus  has  blood  circulating  in  two 
directions ;  the  right  side  of  the  liver  is  filled  from  the 
vena  portae,  the  left  side  by  the  umbilical  vein.  The 
liver  of  thie  foetus,  having  two  veins,  has  a  large  quantity 
of  blood,  a  growth  larger  than  that  of  any  of  the 
viscera ;  and  indeed  the  liver  alone  seems  to  fill  all  the 
upper  region  of  the  abdomen.  This  is  changed  when 
the  child  is  bom ;  the  umbilical  circulation  is  cut  oS^ 
and  the  liver  of  the  child  ceases  to  grow  but  in  pro- 
portion to  the  other  parts. 

But  what  is  most  extraordinary  is  this,  that  the 
proper  function  of  the  liver  is  not  performed  while 
the  foetal  circulation  continues ;  and  it  is  only  when  the 
blood  of  the  umbilical  vein  is  cut  off  by  the  tying  of  the 
cord,  and  when  the  venous  blood  comes  slowly  up  fi-om 
the  vein  of  the  membraneous  viscera  of  the  abdomen,  to 
fill  this  extensive  system,  that  the  trae  and  stimulating 
bile  is  formed  in  the  liver. 
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FORAMEN  OVALE. 

(a)  The  ascending  cava,  with  its 
hepatic  branches  (fi  6\  —  (c)  the  de- 
scendiDg  cava, — (d)  the  right  auricle, 
where  it  lies  against  the  roots  of  the 
aorta  and  of  the  pulmonic  artery,  —  i 

(0  the  isthmus  Vieusscnii,  as  it  is  call- 
ed, or  circle  which  surrounds  the 
oval  hole, — (ta)  the  valve  of  tha  fora- 
men ovale,  —  (n)  a  small  opening, 
which  we  always  find  towards  its 
upper  part, — (o)the  opening  towards 
the  ventricle.  Tliis  plan  is  intended  a  || 
chiefly  for  showing  the  true  place 
the  foramen  ovale. 

The  foramen  ovale,  which  we  have  mentioned  as 
one  of  the  cliief  peculiarities  of  the  fcetiis,  is  a  hole  of 
no  inconsiderable  size,  transmitting  the  blood  freely 
from  the  right  to  the  letl  side  of  the  heart.  Its  use  is 
obvious,  even  from  a  general  view  of  tlie  system  ;  and 
when  we  look  more  closely  into  its  mechanism,  its  uses 
are  completely  explained.  Its  valve  being  placed  on 
the  side  of  the  left  auricle,  perfectly  settles  (and  that 
by  the  only  authentic  proof)  the  course  of  its  blood  ; 
and,  satisfied  with  the  description  which  I  am  now  to 
give,  I  decline  all  disputes  about  the  nature  of  this  open- 
ing, or  its  valve.  This  is  a  subject  which  disputes  may 
perplex,  but  cannot  explain.  Another  reason  wiiich  I 
have  for  declining  such  controversies  is  this:  It  is  an 
easy  matter  to  impose  upon  a  whole  academy,  easier  by 
iar  than  upon  one  ingenious  man  ;  and  thus  it  came  to 
pass  that  in  the  French  Academy  each  theorist  brought 
dissections  of  the  heart,  and  foramen  ovale,  suited  to  Jiis 
own  doctrines ;  each,  when  convenient,  changed  his 
grotnid  a  little,  and  brought  new  dissections  ;  and  thus 
valves  and  auricles,  foetal  and  adult  liearts,  double  cats 
and  human  monsters,  made  their  annual  exhibitions  in 
the  halls  of  the  French  Academy  :  the  Society  never 
Kickened  nor  tired,  and  the  raree-show  lasted  exactly 
one  hundred  years. 

What  kind  of  doctrines  were  current  at  such  a  time 
it  is  almost  superfluous  to  explain;  yet  I  think  it  not 
amiss  to  remark  two  examples,  of  obilurarv  on  the  one 
I 
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band,  and  of  ii^nuity  on  the  other,  in  two  of  the 
greatest  men.    Mr.  Mery  had  conceived  notions  about 
the  circubition  of  blood  in  the  foetus  which  can  hardiv 
be  explained  * ;  but  it  was  one  point  essential  to  his 
doctrine,  that  the  blood  in  the  fcetus  moved  directly 
from  the  left  auricle  to  the  right.    He  was  forced  to 
deny  that  the  foramen  ovale  had  a  valve;   and  this 
doctrine  he  continued,  with  many  quirks  and  tricks,  to 
maintain  to  his  dying  day.     Mr.  Winslow  agreed  with 
Mery.    He  said,  that  the  foramen  ovale  had  no  valve ; 
that  though  it  had  a  membrane,  that  membrane  per- 
formed nothing  of  the  office  of  a  \^  ve  ;  that  the  blood 
passed  freely  from  right  to  lefl,  or  from  left  to  right, 
as  occasion  required ;   that  thus  the  two  auricles  were 
as  one.    He  forgot  for  a  time  that  there  is  but  Uttle 
circulation  in  the  foetal  lungs ;  that  the  right  auncle  is 
filled  with  all  the  blood  of  the  body,  whue  the  left  is 
filled  very  sparingly  by  the  pulmonic  veins.  From  these 
data  it  is  plain,  that  the  balance  must  always  be  in 
&vour  of  the  right  auricle;   that  it  always  must  be 
more  full  of  blood ;   that  without  some  valve  the  blood 
must  rush  with  a  continual  pressure  from  right  to  left  ; 
while  again,  the  place  of  the  valve  is  itself  a  demonstra- 
tion  that  the  blood  cannot  pass  from  left  to  right. 
Winslow,  when  he  some  years  after  perceived  that  he 
had  spoken  idly  upon  this  subject,  left  Mr.  Mery  among 
his  foolish  arguments  and  dissections,  and  retracted  afi 
that  he  had  written,  with  a  manliness  of  spirit  which 
deserves  to  be  recorded. 

The  foramen  ovale  is  not  strictly  oval,  but  is  rather 
round.  In  the  plan  it  appears  oval,  because  there  I 
have  endeavoured  to  represent  the  condition  of  the 
vessels  when  the  heart  is  dilated  and  the  vessels  full ; 
but  when  we  lay  it  out  for  demonstration  or  for  draw- 
ing, it  appears,  as  in  the  drawing,  of  a  rounded  shape. 

.  *  All  that  can  be  done  towards  ihe  explaining  it  in  one  word  is 
this :  He  ^'  fancied  that  the  right  cavity  of  the  heart  was  so  lar^e 
and  the  lefl  so  small,  that  always  the  lefi  side  was  obliged  to  dis* 
gorge  again  upon  the  right  side ;  and  this  was  the  meaning  of  the 
blood  rushing  through  the  foramen  ovale  from  the  left  side  to  the 
right," 
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The  oval  hole  is  in  the  partition  betwixt  the  two 
auricles  at  its  very  backmost  point ;  for,  in  fact,  the 
auricles  touch  each  other  only  behind :  at  their  fore- 
part tliey  are  separated  by  the  roots  of  the  aorta  and 
pulmonic  artery,  as  may  be  seen  in  any  of  the  plans. 
We  look,  then,  for  the  foramen  ovale  at  the  very  back- 
most part  of  the  right  auricle ;  or  rather  it  is  placed 
so  high  in  the  auricle  as  to  seem  to  belong  rather  to 
the  root  of  tiie  cava  descendens.  A  ring  rises  round 
the  borders  of  tlie  hole,  very  prominent.  This  was 
named  isthmus  veussenii  ;  but  this  conceited  name 
of  isthmus,  Vieussens  gave  it,  is  quite  unintelligible, 
and  it  must  be  changed  ibr  that  of  the  ciuculls  foka- 
MiNis  ovALis,  the  ring  or  circle  of  the  oval  hole.  This 
circle  is  thick  at  its  edges;  very  strongly  muscular, 
like  tlie  musculi  pectinati  of  the  auricle ;  insomuch  that 
authors  of  some  character  have  thought  this  a  sphincter 
for  the  oval  hole.  There  is  no  doubt  a  kind  of  decus- 
sation of  the  fibres  at  each  end  of  the  oval  hole ;  so 
9«i  that  these  fibres,  forming  a  sort  of  pillar  on  each 
side  or  edge  of  the  foramen,  the  name  of  Pillars  of  the 
Ring,  or  columns  foraminis  ovalis,  is  less  excep- 
tionable ;  though  these  pillars,  or  any  thing  deserving 
such  a  name,  will  not  be  easily  found  by  one  beginning 
anatomy. 

The  valve  of  the  oval  hole  lies  entirely  on  the  left 
side,  as  the  round  edges  of  the  right  side  may  demon- 
strate. By  taking  the  blunt  probe,  we  find  we  can  lift 
it  towards  the  left  side  ;  but  being  pushed  towards  the 
right  side,  it  rises  into  a  sort  of  bag,  and  opposes  tlie 
probe.  The  valve  is  perfectly  transparent  ;  it  seems 
dehcate,  like  all  the  other  membraneous  valves,  but  is 
really  strong.  There  is  often  left,  after  the  closing  of 
the  valve,  a  small  opening  at  its  upper  part.  The  valve 
closes  soon  atler  birth.  The  hole  is  so  large,  that  this 
membrane  forms  a  very  large  share  of  trie  partition 
betwixt  the  auricles ;  it«  transparency  is  auch,  com- 
pared with  the  rest  of  the  walls,  that  it  is  as  distinct  in 
a  boy,  or  in  an  adult,  as  in  a  ftetus. 

This  is  the  anatomy  of  the  oval  hole,  and  of  its 
vahe ;  !uul  this  proves,  and  any  one  who  examines  it 
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will  entirely  be  convinced,  tliat  tlie  blood  of  the  fcetus 
passes  through  it  from  right  to  lct\. 


ThU  heart  of  a  fcetus  had  aJI  its 
parts  cut  away,  except  the  ventri- 
cles (a)  —  the  vena  cava,  with  a 
blow-pipe  in  it  (i)— and  the  wall 
or  portitioD  betirixt  the  auricles 
(c  c),  which  is  here  unfolded  lo 
show  the  foramen  ovale.  The  mus- 
culi  pectinati,  or  muscular  fibres 
of  the  auricle,  are  seen  at  (A  *), 
—  (d)  is  the  annulus  foraminis 
ovaJii,  —  (e)  is  the  valve  itself, 
— (i)  is  the  small  opening  in  the 
upper  part  of  the  valve,  where  the 
valve   falls  alack,  and   ready   to 
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The  ductus  arteriosus  I  have  defined  a  great  inoscu-  T.J'^^ 
lation  betwixt  the  pulmonic  arterj-  and  the  aorta  ;  not 
for  the  purpose  of  conveyiog  away  that  blood  which 
should  pass  through  the  lungs,  but  for  giving  to  the 

This  sketch  is  taken  from  a 
little  preparation  made  on  pur- 
pose, where  a  quill  was  thrust  in 
BO  strongly  betwixt  the  ductus 
arteriosus  and  aorta,  as  to  sepa- 
rate them  unnaturally,  and  leave , 
a  space  (a)  betwixt  them,  (b  b) 
Marks  the  two  ventricles  —  (c  e) 
the  place  from  which  the  two 
auricles  were  cut  away  to  make 
every  thing  clear,  —  (d)  the  root 
of  the  aorta,  known  by  (e  e)  its 
branches,  —  (p)  is  the  root  of  the 
pulmonic  artery,  (i)  the  right 
and  (A)  the  left  pulmonic  arte- 
ries,—  (»t)  the  ductus  arteriosus, 
or  middle  branch,  running  into 

the  aorta, — (n)  the  place  where  tbey  join, — (o  o)  the  a< 
in  size  by  this  addition. 

W.S.  Tins  heart  is  but  a  very  Httlc  under  the  natural  size  in  i 
new-born  child. 
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blood  of  the  aorta  the  propelling  power  of  both  ven- 
tricles ;  and  how  well  it  is  able  to  perform  this  office 
will  be  easily  seen  from  the  drawing  on  the  margin. 

The  pulmonic  artery  of  the  adult  divides,  as  has 
been  marked  in  all  my  former  plans,  into  two  great 
arteries,  one  going  to  the  right  side,  another  to  the 
left;  but  in  the  foetus  there  arises  a  middle  branch 
betwixt  these  two.  It  is  larger  than  both  put  together ; 
it  is  in  the  middle,  and  so  comes  most  directiy  from 
the  heart  j  it  goes  in  a  straight.line  towards  the  aorta, 
and  joins  with  it  immediately  below  the  arch.  This  is 
the  ductus  arteriosus,  the  centre  branch  of  the  three 
branches  into  which  the  pulmonic  artery  of  the  foetus 
is  divided.  It  is  bigger  than  the  aorta  in  the  fcetus ; 
it  gives  the  ftdl  force  of  the  right  ventricle  to  the  blood 
of  the  aorta,  in  addition  to  that  of  the  left.  In  the 
adult  it  is  so  thoroughly  obliterated,  that  by  the  most 
careful  dissection  we  can  show  no  other  vestige  of  it 
than  a  cord-like  adhesion  of  the  aorta  and  pulmonic 
artery.* 


These,  then,  are  the  chief  peculiarities  of  the  circu- 
lation in  the  foetus  t :  but  the  conclusions  which  have 
been  drawn  from  this  mechanism  are,  as  I  suspect,  very 
far  wrong.  But  this  I  can  in  no  shape  prove,  till  I 
shall  have  first  represented  the  real  condition  of  the 
fcetal  heart.  First,  then,  let  it  be  observed,  that  every 
drop  of  blood  which  comes  into  the  system  is,  either  by 
the  powers  of  the  placenta,  or  by  communion  with  the 
mother's  system,  oxy dated  blood. — One  part  of  this 
blood,  indeed,  passes  through  the  circulation  of  the 
liver  before  it  reaches  the  heart,  while  another  passes 
more  directly  through  the  ductus  venosus  ;  but  both 
are  mixed,  and  the  blood  is  all  of  one  quality  when  it 
arrives  at  the  auricle,  in  order  to  fill  .the  heart,  and  to 


*  For  ike  other  peculiarities  of  the  foetus,  see  the  description  of 
the  intestines,  of  the  kidney,  of  the  thymus,  and  of  the  membrana 
pupilaris  of  the  eye. 

f  The  umbilical  arteries  must  be  explained  in  another  place. 


» 


begin  its  course  round  the  body.  Now,  Noce  I 
is  all  of  one  quality.  Nature  could  have  no  cause  for 
dividing  sucb  b)o<xl  into  two  portions ;  one  to  pans 
through  the  lungs,  the  other  to  i>ass  over  the  body. 
She  could  have  no  motive  for  employing,  as  in  the 
adult,  two  hearts.  The  design  of  Nature  plainly  i«,  to 
prepare  a  double  heart,  and  keep  it  in  reser\'e  for  the 
circulation  of  the  adult,  but  to  use  it  as  a  single  heart 
in  the  foetus.  And  sec  how  simply  this  is  accomplisheiL 
The  two  auricles  communicate  so  freely  by  the  foramen 
ovale,  that  they  are  as  one  :  the  two  ventricles  botli 
deliver  their  blood  into  one  vessel,  the  aorta  ;  and  they 
are  also  as  one.  The  blood  arrives  hy  the  ca\'a?,  fills  the 
right  auricle,  and  in  the  same  moment  tills,  through 
the  foramen  ovale,  the  leil  auricle  ;  so  that  the  auricles 
are  as  one,  and  filled  by  one  stroke  ;  the  two  auricles 
act  at  once,  and  so  the  ventricles  also  are  filled  by  one 
stroke  ;  the  aorta  receives  the  blood  of  both  ventricles 
at  one  stroke.  So  that,  in  the  strictest  sense  of  ihc 
word,  the  fcetus  has  but  one  single  heart,  the  heart  of 
the  body  (the  function  of  the  lungs  being  performed 
by  the  placenta,  far  from  its  proper  system)  ;  and  when 
the  function  of  its  own  lungs  begins,  then  Nature,  by 
the  simplest  of  all  mechanisms,  divides  the  two  hearts, 
that  they  may  perform  each  its  peculiar  fimction. 
First,  the  flow  of  blood  into  tlie  lungs  deprives  the 
ductus  arteriosus  of  blood  ;  and,  secondly,  this  flow  of 
blood  coming  round  to  the  left  auricle  of  the  heart, 
restores  the  balance,  presses  down  the  valve  of  the 
foramen  ovale,  and  makes  the  partition  betwixt  the 
auricle  entire.  In  short,  while  the  oval  hole  and  ductus 
arteriosus  are  open,  it  is  a  single  heart ;  and  when  they 
close,  as  they  do  the  moment  the  child  is  born,  it  be- 
comes the  double  or  perfect  heart. 

Now  tlie  mistake  which  all  physiologists  have  fallen 
into  is  this: — They  have  not  obsened  that  no  crea- 
ture can  live  with  a  single  heart,  which  has  the  oxy- 
dation  of  its  blood  performed  by  lungs.  A  fish  lives 
by  a  single  heart,  because  its  blood  is  oxydatcd  by 
gills,  not  by  lungs :  insects  live  with  a  single  heart, 
as  their  liuigs,  or  the  branches  of  their  lungs,  arc  dis- 
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tributed  like  arteries  over  all  their  body:  the  foetus 
can  live  with  a  single  heart,  because  its  blood  is  oxy- 
dated  by  the  placenta.  And  that  this  idea  may,  make  a 
more  determined  impression,  it  will  be  good  to  prove, 
that  the  function  of  the  placenta  actually  is  equivalent 
to  the  function  of  the  lungs  ;  and  that  it  is  the  pla- 
centa itself  that  produces  this  change  upon  the  blood, 
I  am  the  rather  inclined  to  believe,  because  we  see  the 
veins  and  arteries  of  the  chick  spreading  over  the 
membranes  of  the  egg,  and  we  can  observe  the  artery 
sending  dark-coloured  blood  into  these  membranes, 
while  the  vein  brings  back  florid  or  oxydated  blood. 

If,  during  child-labour,  the  umbilical  cord  falls  down 
before  the  head  of  the  child,  at  first  it  is  not  pressed 
but  beats  strongly,  and  the  foetus  is  felt  struggling  in 
the  womb ;  but  when,  afler  a  few  pains,  the  head  de- 
scends into  the  pelvis,  the  cord  is  pressed  betwixt 
the  head  and  pelvis,  the  pulse  falters,  ceases  ;  the  child 
ceases  to  stir  in  the  womb  ;  and  if  not  bom  in  a  few 
minutes  is  irrecoverably  dead,  and  is  black  in  the  face 
like  one  strangled  or  drowned.  When  a  child  comes 
with  its  feet  or  other  parts  of  the  body  first,  the  head 
being  last  delivered,  is  difficultly  delivered ;  the  ac- 
coucheur struggles  long  in  bringing  out  the  head ;  the 
umbilical  cord  is  compressed  all  the  while,  betwixt  the 
child's  head  and  the  brim  of  the  pelvis,  and  the  child 
dies.  Neither  the  ductus  arteriosus  nor  the  oval  hole 
can  save  the  child,  for  it  dies  because  it  is  deprived  of 
the  function  of  the  placenta,  which  is  the  foetal  lungs  ; 
and  this  is  the  cause  why  it  appears,  when  bom,  Uke 
one  suffocated  or  drowned. 

When  the  child  is  bom,  the  nurse  lays  it  on  her 
knee.  The  cord  being  imcut,  you  will  observe  that  the 
one  function  declines  exactly  as  the  other  strengthens  ; 
that  if  the  child  do  not  breathe  freely,  the  cord  will 
continue  to  beat  steadily,  the  placenta  still  attached  to 
the  uterus  continuing  to  perform  the  function  of  the 
lungs ;  that  when  the  child  begins  to  cry  freely  the 
pulse  of  the  cord  and  the  function  of  the  placenta 
cease  at  once.  If  the  child  breathe  freely,  but  yet  do 
not  cry,  and  you  tie  the  cord,  it  is  instantly  forced  to 
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cry  for  a  fuller  breath ;  and  if  a  rash  person  tie  the 
cord  prematurely,  when  the  child  neither  cries  nor 
breathes,  he  cuts  oif  the  function  of  the  placenta  be- 
fore the  function  of  the  lungs  is  established,  and  often 
the  child  is  lost ;  this,  in  the  hurry  and  ofBciousness 
of  ignorant  women,  happens  every  day.  If  even  after 
two  days  the  child's  breathing  be  much  interrupted  by 
coughing,  crying,  or  any  spasmodic  affection  of  the 
lungs,  Nature  seeks  again  the  function  of  tHe  placenta, 
and  the  pulse  returns  into  the  cord  so  as  to  raise  it 
from  the  belly  of  the  child.  These  things  prove  what 
the  best  pliysiologists  have  sometimes  forgotten,  that 
the  fcetus  has,  in  the  function  of  the  placenta,  some- 
thing equivalent  to  the  fiinction  of  the  Jungs. 


One  great  mistake  then  runs  through  the  whole  of 
physiology.  It  has  been  universally  believed  that  the 
free  and  easy  transmission  of  the  blood  was  the  chief 
use  of  the  limgs,  as  if  tliey  had  acted  like  fanners  to 
flap  on  the  bJood  from  the  right  to  the  lefl  side  of  the 
heart.  They  affirmed,  that  either  continued  distension 
or  continued  collapse  hindered  the  progress  of  the 
blood  ;  and  they  also  believed  universally,  that  if  but 
the  ductus  arteriosus  or  foramen  ovale,  or  any  thing, 
in  short,  were  left  open  to  let  the  blood  pass,  that  person 
may  live  in  spite  or  hanging,  drowning,  or  suffocation 
of  any  kind. 

This  will  be  found  to  be  the  most  perfect  of  all  ab- 
surdities ;  and  to  allege  such  a  thing  against  authors 
requires  some  kind  of  proof :  it  will  suflice,  if  I  prove 
it  against  a  few  of  the  most  eminent.  So  much  were 
the  older  authors  wedded  to  this  misapprehension  of 
the  dilatation  of  the  lungs  being  useful  only  by  driving 
forwards  the  blood,  that,  in  the  Parisian  dissections, 
we  find  the  following  experiment  made  on  purpose  to 
prove  the  fact.  "  We  have  also  made  another  experi- 
raent  (say  the  Parisian  dissectors)  to  know  more  dis- 
tinctly the  necessity  of  the  motion  of  the  lungs  for  the 
entire  circulation  of  the  blood.  An  injection  being 
made  by  the  right  ventricle  of  the  heart  into  the  artery 
of  the  lungs  of  a  dead  dog,  it  happens,  that  if  one  con- 
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tinue  to  make  the  lungs  rise  and  sink  alternately  by 
means  of  bellows  put  into  his  trachea,  the  liquor 
pushed  into  the  artery  does  easily  pass  and  go  through 
tlie  vein  into  the  left  auricle ;  but  when  one  ceases  to 
blow,  it  passes  not  but  with  a  great  deal  of  difficulty,*' 
(page  262.) — Which  doctrine  is  dilated  into  its  full 
absurdity  in  the  next  paragraph.  "  Having  viewed 
the  difference  of  structure  in  a  tortoise  and  in  a  dog, 
it  is  easy  to  give  some  probable  reason  of  the  pheno- 
mena of  these  experiments  ;  and  the  reason  is,  that  it 
is  necessary  that  these  vessels  shall  be  dilated  for  the 
receiving  of  the  blood  of  the  right  ventricle  of  the 
heart,  and  that  they  may  be  afterwards  compressed  in 
expiration  to  press  out  the  blood,  and  make  it  pass 
into  the  left  ventricle.'*  Swammerdam  indeed  says, 
concerning  the  Frog's  lungs,  that  an  artery  goes  over 
them,  which  has  no  other  purpose  but  to  nourish  the 
lungs ;  and  that  it  is  of  the  nature  of  those  called 
biBnchial  arteries  in  Man.  But  the  College  of  Dis- 
sectors  have  plunged  still  deeper  into  this  remarkable 
blunder  ;  for  they  say,  (page  261,)  in  speaking  of  the 
lungs  of  Newts,  Frogs,  and  other  creatures,  which  I 
have  represented  as  having  a  pulmonic  arteiy  ex- 
tremely small  in  proportion  to  their  system,  "  that  in 
such  creatures  the  lungs  have  merely  that  quantity  of 
blood  passing  through  their  substance  which  is  neces- 
sary for  their  own  particular  nourishment  ;**  which  is 
saying,  in  the  plainest  terms,  that  they  have  lungs 
(only,  I  suppose,  that  they  may  be  like  other  creatures), 
but  tiieir  lungs  are  of  no  manner  of  use,  except  to 
nourish  themselves. 

One  should  have  thought  that  the  folly  of  this  opi- 
nion would  have  appeared  more  striking  in  proportion 
to  the  earnestness  of  these  arguments,  and  that  no 
subsequent  author  would  have  deigned  to  honour  such 
an  opinion  so  far  even  as  to  notice  it :  but  the  cele- 
brated Haller  not  only  adopts  this  notion  very  fully, 
but  enriches  it  with  further  explanations,  saying,  **  that 
the  vessels  arc  all,  during  the  contraction  of  the  lungs, 
forced  into  numerous  angles  and  joint-like  folds ;  that 
11^"  *  are  made  even,  and  the  passages  of  the 
hjooa  more  direct  upon  the  expansion  of  the  lungs." 
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As  if  the  lungs  folded  and  closed  upon  each  other 
like  the  wings  of  a  Butterfly  or  Beetle.  ♦  Santorini 
also  represents  the  vessels  of  the  lungs  as  thus  col- 
lapsed, plaited,  and  folded  a  thousand  various  ways, 
<*  assaiss6  et  replie  de  mille  manieres  differentes/'  &c. 
"  One  eflfect  or  expiration  (says  Haller)  is  so  to  com- 
press all  the  arteries  of  the  lungs,  that  they  cannot 
receive  the  blood  from  the  ventricle  of  the  heart  so 
freely  as  they  are  wont  to  do/'t 

"  It  must  seem  very  strange  for  me,  after  saying 
that  inflating  the  lungs  restores  an  animal  after  appa- 
rent death,  and  recovers  the  drowned,  to  affirm  that 
long  continued  respiration  is  fatal  t :  and  yet  we  need 
not  look  long  for  the  cause  of  this ;  for  during  this 
long  continued  respiration  much  blood  must  be  ga- 
thered in  the  lungs,  but  none  can  get  out/'  §  Nothing 
is  attributed,  in  his  explanation,  to  the  want  of  air,  but 
all  is  attributed  to  the  obstruction  of  the  blood  :  yet  if 
this  were  all.  Amphibia  would  need  no  lungs,  fishes 
would  need  no  gilts,  insects  could  need  no  air-tubes ; 
for  none  of  these  assist  the  motions  of  the  heart. 
Monro,  who  puts  Haller  to  rights  in  every  thing  else, 
follows  him  in  this.  ^'  In  all  amphibious  animals, 
therefore,*'  says  Monro,  ^*  every  part  of  the  body  may 

*  '*  Prsterea,  in  vivo  animali,  cujus  cor  contrahitur,  et  in  arterias 
pulmonales  sanguinem  data  vi  emlttit,  omnino  nunc  sanguis  in  eas 
arterias  facilius,  atque  adeo  celerius  irrumpit,  postquam  deletui 
retardatricibus  plicis,  recta  nunc  sunt.** 

f  **  Yerum  alter  effectus  expirationis  est  utique  pulmonis  arterias 
ita  comprimere,  ut  ne  pari  facilitate  sanguinem  a  suo  cordis  ven- 
triculo  recipiant.'* 

X  "  Paradoxum  videri  possit,  ab  inspiratione  sanguinis  in  pulmo- 
nem  commeatum  expediri :  inflato  etiam  aere,  quod  genus  est  magnae 
inspiraUonis,  animalia  moribunda  reviviscere,  et  sanguinis  per  pul- 
mones  iter  revocari :  et  tamen  banc  eandem,  adeo  faventem  san* 
guinis  per  pulmonem  motui  inspirationem,  sola  paulo  diutumiori 
continuatione,  anxietatem  primo  incredibilem  facere,  deinde,  si  vel 
voluntatis  violento  imperio  tamen  aer  in  pulmone  retineatur,  vel  ab 
alia  causa  intra  pulmonem  copiosior  servetur,  dem'que  sanissimum 
et  fortissimum  hominem  subito  interire." 

§  *'  Hujus  nunc  anxietatis  et  suffbcationis,  et  denique  mortis 
causam  non  est  arduum  invenire.  Adparet  enim,  ab  inspiratione 
diatius  continuata,  sanguinem  in  pulmonem  quidem  advenire,  et 
congeri,  exitiim  vero  ex  pulmone  non  invenire." 
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receive  a  considerable  portion  of  blood,  although  the 
respiration  and  free  passage  of  the  blood  through  their 
lungs  be  interrupted,*'  (p.  21.)  &c.  And  the  celebrated 
Blumenbach,  the  man  most  admired  on  the  continent 
for  his  Physiology,  says,  at  p.  80.  "  Post  extremam 
respirationem  redeunti  per  venas  cavas  sanguini  via 
sueta  in  pulmones  nunc  collapsos  praecludatur.**  • 

Thus  it  has  been  the  opinion  down  to  the  preisent 
day,  that  the  collapse  or  over-distension  of  the  lungs 
are  both  equally  opposite  to  the  easy  passage  of  the 
blood :  but  instead  of  going  round  about  the  matter, 
as  some  lesser  authors  have  done,  I  like  rather  the 
manner  of  the  Reverend  Dr.  Hales,  who  says,  plump- 
ly,  **  that  suffocation  consists  in  the  falling  flat  of  the 
lungs.**  (p.  271.) 

Now,  the  condition   of  the  human  lungs  is  quite 

opposite  to  all  this ;  and  also  (in  respect  of  distension) 

is  less  different  from  the  lungs  of  reptiles  than  it  is 

•easy  for  any  one   bred  up  in  the  old  doctrines  to 

conceive. 

In  expiration  the  lungs  do  not  collapse  in  any 
sensible  degree.  Let  us  take  for  our  data  the  common 
calculations  concerning  the  quantity  of  air  in  the  lungs, 
and  let  us  see  what  they  will  do  towards  proving  tnis 
opinion,  t  The  lungs  are  supposed  to  contain  at  the 
time  of  their  utmost  fulness  about  330  cubic  inches  of 
air.  When  we  continue  breathing  in  a  natural  and 
easy  way,  we  draw  in  and  expel  alternately  about  40 
cubic  inches  of  air ;  but  when  we  choose  to  force 
respiration,  we  find  that  we  can  expel  without  danger 
or  harm  I70  inches  more  ;  we  can  expel  210  inches  of 
air,  leaving  only  120  inches  remaining  in  the  lungs. 
Now,  let  us  for  a  moment,  observe  how  little  danger 

♦  Mr.  Keate,  one  of  the  latest  writers  on  the  recovery  of  drowned 
persons,  has  the  same  notion.  «  We  inflate  and  empty  the  lungs 
(says  he)»  in  order  by  their  expansion  and  contraction  to  force  the 
blood  across  from  the  right  to  the  left  side  of  the  heart.** — And  he 
expresses  himself  as  perfectly  indifferent  what  kind  of  air  be  used, 
foul  or  pure  is  aJl  one. 

f  See  a  pamphlet  on  the  Connection  of  Life  with  Respiration, 
by  Dr.Goodwyn,  published  in  178S;  and  Menzies  on  Respiration. 
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or  distress  it  occasions  when  a  forced  respiration  is 
made  •"-  such  as  is  used  in  coughing,  laughing,  speak- 
ing; crymgf  'expelling  the  child,  urine,  or  fseces,  bracing 
%if  the  body  for  the  lifting  of  heavy  weights,  or  other 
violent  occasions,  for  which  such  forced  respirations 
are  by  nature  reserved.  Let  us  notice  how  much  forced 
respiration  exceeds  the  ordinary  respiration,  and  how 
«nall  a  proportion  the  quantity  of  s^n  ordinary  breath- 
ing, viz.  4O9  bears  to  330,  the  whole  quantity  of  air  within 
the  lungs.  Reflectiftg  thus  what  large  inspirations  of 
air  we  may  take,  imd  how  very  little  we  do  take,  we 
bqgin  to  perceive  how  gentle  the  motion  of  the  lungs 
must  be. 

There  remains  always  within  the  lungs  a  great  mass 
of  air,  which  I  will  call  the  permanent  dilatation  of  the 
lungs,  which,  from  the  first  movements  of  the  child, 
from  the  hour  of  birth  till  death,  and  even  after  death, 
must  remain  in  the  lungs.  This  mass,  equal  to  330, 
cannot  be  ^Qtirely  breauied  out ;  even  the  utmost  force 
of  respiration  expe]s  but  the  half:  this  is  never  done 
but  on  extraordinary  and  most  urgent  occasions,  which 
do  indeed  disturb  the  circulation  ;  as  coughing,  laugh- 
ing, crying,  or  running  do.  And  here  we  may  stop 
an.  instant  to  admire  one  happy  effect  of  tliis  provision  ; 
if  in  ordinary  breathing  we  had  emptied  the  lungs,  we 
fthould  have  been  continually  subject  to  suffocation ; 
whereas  when  any  thin^  irritates  to  cause  coughing,  we 
caa  by  extraordinary  effort  expel  an  additional  quantity 
of  air,  and,  by  coughing  or  sneezing,  remove  the  cause 
of  irritation.  If  there  had  not  been  at  all  times  of 
ordinary  breathing  a  large  portion  of  air  in  the  lungs, 
we  must  have  inspired,  and  have  drawn  in  the  irrita- 
ting body  instead  of  expelling  it  But  this  great  mass 
of  air  in  the  lungs  is  seldom  so  moved ;  it  is  regularly 
and  gently  agitated  by  the  change  of  40  parts  of  the 
880,  which  we  expire  and  draw  in  again  at  each  breath  } 
we  do  not  empty  and  fill  the  lungs  at  each  breath : 
there  is,  on  the  contrary,  a  permanent  expansion  of  the 
lungs,  and  a  mass  of  air  always  in  them  ;  there  is  along 
with  this  a  gentle  and  regular  agitation  ;  and  there  is 
changed  at  each  respiration  a  small  proportion  of  this 
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maasofair.  Our  lungs  are  little  different  (in  respect 
of  tUstension)  from  tliose  of  Amphibia  :  for  their  hings 
also,  as  I  have  described  in  the  Frog,  are  permanently 
expanded,  and  at  each  respiration  a  httle  dilated  and 
contracted  ;  the  air  a  little  changed,  a  little  moved, 
a  little  renewed  ;  the  change  is  in  both  cases  placid  and 
gentle,  and  hardly  to  be  perceived. 

With  these  opinions  concerning  the  state  of  our 
lungs,  nothing  can  appear  to  nie  more  coarse  than  the 
notion  of  their  being  entirely  filled  and  emptied  at  each 
breath ;  nothing  more  ignorant  than  the  supposing 
them  to  fall  flat,  as  Hales  expresses  it,  so  as  to  hinder 
the  motion  of  the  blood :  and  the  grossness  of  this 
opinion  appears  in  its  true  light  when  I  put  down  this 
last  proo^  viz.  that  for  each  act  of  respiration  there  are 
four  pulses  of  the  artery,  or  four  strokes  of  the  heart. 
Is  it  not  plain,  then,  to  the  meanest  apprehension,  that 
if  the  blood  moves  twice  through  the  lungs  in  ex- 
piration, and  twice  during  inspiration,  or,  in  other 
words,  if  there  be  four  strokes  of  the  artery  for  each 
respiration,  and  if  each  of  the  four  pulses  be  equally 
strong,  that  the  blood  passes  through  the  lungs  in  all 
states  and  conditions  with  equal  ease?* 

It  is  also  universally  believed,  and  it  is  indeed  a  most 
legitimate  conclusion,  from  this  doctrine  of  the  collapse 
of  the  lungs  hindering  the  passage  of  the  blood,  that  if 
but  the  foramen  ovale  or  any  passage  be  left  open  to 
let  through  the  blood,  that  person  will  live  without 
breatiiing. 

It  has  been  affirmed,  that  the  Seal,  the  Beaver,  the 
Otter,  have  the  foramen  ovale  open.  In  the  Seal,  the 
Parisian  dissectors  found  the  ova!  hole  open  as  in  a 
child  ;  but  when  they  came  to  the  foramen  ovale  of  the 
Beaver  andOtter,  they  found  them,  andsore  against  their 

•  Their  old  and  favourite  experiment,  so  oftcD  repeated  by 
Hooke,  Croone,  and  others,  before  our  Royol  Society,  viz.  of  blowing 
up  the  lunge  of  a  dog,  and  then  compressing  them,  is  good  for 
nothing  :  for  there  the  thorax  is  cut  clean  away ;  the  permanent 
distenaion  of  the  lungs  is  entirely  lost ;  and  ihen,  no  doubt,  there  is 
■uch  n  Gollapae  of  the  lungs,  as  may,  or  rather  must,  hinder  respi- 
ration ;  for  the  lungs  are  alternately  distended  to  the  greatest 
dpgree,  and  then  emptied  as  completely. 
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will,  quite  close.  In  their  disappoiutmeut  they  could 
have  said  any  tiling ;  but  all  that  they  thought  prudent 
to  say  was,  that  the  Beaver  had  not  been  in  the  water 
for  a  long  while,  not  even  to  refresh  himself",  and  the 
Otter  had  been  close  penned  up  in  his  hut  at  Versailles  ; 
and  so  the  foramen  o^■ale  had  closed  in  these  poor 
beasts  quite  close ;  and  behold  they  were  no  longer 
Otters  and  Beavers,  but  little  better  than  dogs,  t 
Although  Haller  t  declares  that  he  had  found  the 
foramen  ovale  open  in  a  man  who  was  hanged  ;  though 
Roederer,  Chesdden,  and  many  creditable  witnesses, 
have  testified  the  same  ;  still  there  has  gone  along  with 
these  confused  doctrines  about  the  ibramen  ovale  a 
kind  of  dream,  (like  that  concerning  the  transfusion  of 
the  blood,)  that  if  but  the  foramen  ovale  could  be  pre- 
served open,  Man  might  even  be  made  an  amphibious 
creature.  At  first  this  notion  began  to  peep  through 
the  mists  of  this  doctrine ;  and  you  might  find  an 
author,  when  he  had  dissected  a  person  with  the  foramen 
ovale  open,  insinuating  by  oblique  notions,  what  a  vast 
pity  it  was  that  the  man  had  not  known,  during  Iiis  life, 
now  kind  nature  had  been  to  liim,  and  what  a  perfect 
diver  he  was  1  while  another  says  plainly,  on  a  like 
occasion,  "  What  a  pity  it  was  that  this  child  did  not 
live  1"  we  should  have  seen  almost  an  amphibious  human 
animal,  at  least  a  most  notable  diver.  §  On  this  slender 
ground  they  told  the  most  wonderful  tales,  among 
which  Pechfinus's  story  of  the  Tronninghohn  gardener 

*  The  Beaver  sits  in  his  hut  just  up  to  tlie  hips  in  the  water,  atid 
builds  his  hut  so  that  he  may  sit  just  up  to  the  hips. 

+  "  Cette  ouverture,  qu'on  appelle  le  trou  ovalaire  daus  le  fu;lus, 
fait  I'anastomoae  par  le  moyen  de  laquelle  le  sang  va  dc  la  veine 
cave  daas  I'aorte  sans  passer  au  travers  du  poumon  ;  et  c'est  appa- 
remracnt  pour  uae  meme  usage  que  ce  passaee  se  trouve  daas  le 
veau  niarin  que  dans  le  ftetus,  a  cause  du  besom  que  I'un  et  I'autrc 
ont  de  se  passer  de  la  respiration,  s^avoir  Ic  veau  marin  pendant 
qu'il  est  plongg  dans  I'eau,  et  le  fcetus  pendant  qu'il  est  dans  le 
ventre  de  sa  mere,  oCl  il  est  certain  que  les  anastamoses  servent  a 
ddcharger  le  poumon  de  I'aboDdarice  du  sang  qui  le  suffoqueroit." — 
Vid,  Aead.  des  Sciences,  anno  1699,  page  149. 

%  Vol.  ii.  part  ii.  p.  II. 

j   Mr.  Chemineau  says,  "On  auroJt  vue  avcc    6lanneiuent    un 
Hoiuine  ptesquc  amphibie  comme  la  Tortue."     Puge  38. 
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is  one  of  the  prettiest.  "The  ice  liaving  broken,  tlie 
parclener,  in  tryingto  help  out  some  others,  as  frequently 
happens,  shpt  in  himself  into  a  place  full  eighteen 
yards  deep.  There  he  no  sooner  touched  the  bottom, 
than  he  felt  as  if  you  had  clapt  a  plaster  over  his  mouth  ; 
his  feet  stuck  fast,  his  body  became  rigid,  and  he  stood 
there  as  stiff  as  a  stake,  with  no  one  of  his  senses  about 
him,  except  only  that  he  thought  he  iieard  all  the 
while  the  Stockholm  bells  ringing  most  pleasantly ; 
and  there  he  stood  for  sixteen  hours,  the  folks  seeking 
him  up  and  down,  and  wondering  where  he  could  be  : 
at  last  having  found  him,  they  hooked  him  out  with  a 
pole  ;  and  afler  much  warming,  and  rubbing,  and  work- 
ing, and  giving  him  hot  drinks,  they  got  his  blooil  to 
circulate,  and  brought  him  to  life  again.  He  had 
sense  enough,  however,  he  said,  to  feel  their  hook ; 
and,  indeed,  they  had  angled  so  ill,  that  his  Iiead  was 
all  bruised,  and  lie  had  terrible  headaclis :  but,  how- 
ever, the  Queen-Mother  gave  him  a  good  pension,  and 
he  was  sixty-five  years  of  age  when  Pechlinus  wrote." 
This  is  one  of  the  many  stories  of  men  preserved  by 
the  foramen  ovale  not  having  been  shut.  At  first,  I 
say,  this  opinion  began  to  peep  out  in  hints  and  reflec- 
tions ;  then  it  strengthened  into  wonderful  tales  of 
people  being  recovered  who  had  been  under  the  water 
six  days  ;  till  at  last  a  great  genius  undertook  to  make 
water-whelps  upon  a  new  principle,  viz.  with  the  fora^ 
men  ovale  open.  This  great  genius  was  the  Count  do 
BufTon.  And  a  very  celebrated  author  of  our  own 
country,  Dr.  Beddoes,  forgetting,  perhaps,  how  success- 
ful Buffon  is,  tells  us,  (page  H.)  that  "  by  frequent 
immersion  in  water  the  association  betwixt  the  heart 
-and  lungs  might  perhaps  be  dissolved,  and  an  animal 
be  inured  to  live  commodiously  under  water  for  any 
lime." 

Let  us  move  just  a  step  backwards  in  this  new  trade 
of  making  amphibious  animals,  and  observe  how  the 
celebrated  Bunbn  succeeded.  "  I  procured  a  pregnant 
bitch  (says  Buffon)  of  the  large  greyhound  kind  :  and 
when  just  about  to  titter,  I  fixed  her  so  in  a  bucket 
iull  of  warm  water  that  her  hinder  parts  were  entirely 
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covered.  In  this  situation  she  brought  forth  three 
puppies;  which,  ailer  being  disengaged  from  their 
membranes,  were  immersed  in  a  fluid  nearly  of  an  equal 
temperature  with  that  of  the  amnios.  After  assisting 
the  mother,  and  washing  the  puppies  in  this  water,  1 
suddenly  removed  them  into  a  psul  of  warm  milk,  with- 
out blowing  them  time  to  respire.  I  put  them  into 
the  milk  in  preference  to  the  water,  that  they  might 
have  an  opportunity  of  taking  some  food,  if  they 
found  a  desire  for  it.  I  kept  them  immersed  in  the 
milk  ibr  more  than  half  an  hour ;  and  when  taken  out 
of  it,  all  the  three  were  alive.  They  began  to  breathe, 
and  th^  discharged  a  quantity  of  fluid  matter  by  the 
mouth.  I  allowed  them  to  respire  about  half  an  hour, 
and  £^in  immersed  them  in  the  warm  milk,  where 
they  remained  another  half  hour.  I  then  took  them 
out ;  two  of  them  were  still  vigorous,  but  the  third 
seemed  to  languish :  I  therefore  ordered  it  to  be  carried 
to  the  mother ;  which,  besides  th^  three  brought  forth 
in  the  water,  had  littered  other  six  in  jthe  natural 
manner.  The  puppy  which  was  bom  in  the  water  and 
had  continued  one  half  hour  in  warm  milk  before  it 
was  allowed  to  breathe,  and  another  half  hour  after  it 
had  respired,  seemed  to  be  very  little  incommoded ;  for 
it  soon  recovered,  and  was  as  active  and  lively  as  those 
which  had  received  no  injury.  Of  the  six  that  were 
brought  forth  in  the  air,  I  threw  away  four :  so  that 
there  remained  only  two  with  the  mother,  beside  the 
one  that  had  been  littered  in  the  water.  I  continued 
my  experiments  upon  the  other  two  which  had  been 
twice  immersed  in  the  milk :  after  allowing  them  to 
breathe  ^bout  half  an  hour,  I  plunged  them  a  third 
time  into  the  milk,  where  they  remained  another  half 
hour.  Whether  they  swallowed  any  of  the  milk  I 
could  not  determine  ;  but  when  removed,  they  appeared 
to  be  nearly  as  vigorous  as  before  their  immersion.*'  — 
"  I  pushed  these  trials  no  farther :  but  I  learned  enough 
to  convince  me,  that  respiration  is  not  so  indispensably 
necessary  to  the  existence  of  a  new-bom  animal  as  to 
an  adult ;  and  that  by  employing  certain  precautions, 
it  is,  perhaps,  possible  to  keep  the  foramen  ovale  opeji, 

E  4 


fi6  CIHCULATION    OF    THE    F(ETUS. 

iiiul  by  this  means  produce  excellent  divers,  or  a  species 
ofampinbioiis  animals,  which  would  be  able  to  live 
equally  in  air  or  in  water." 

I  cannot  pay  Mr.  Buffbn  the  compliment  of  thinking 
tliat  he  was  deceived  in  so  simple  an  affair  as  this ;  it 
was  not  the  foramen  ovale  that  he  was  to  keep  open, 
if  he  wanted  to  make  Amphibia  ;  but,  since  the  function 
of  the  placenta  was  just  cut  off  in  these  whelps,  and 
since  he  did  not  allow  them  the  office  of  the  lungs,  he 
was  to  seek  for  some  other  third  function,  which  could 
stand  in  place  of  the  functions  of  the  placenta  and 
lungs ;  and  since  no  such  function  has  yet  been  ob- 
served, I  judge  from  all  tlie  principles  which  I  have 
laid  down,  that  Mr.  Buffon  was  conscious  that  he  had 
succeeded  in  no  degree ;  and  that  he  could  no  more 
have  converted  them  into  amphibious  animals,  than  he 
could  have  made  them  what  they  were,  viz.  plain 
whelps.  "Sed  quis  fallat  omnisciam,  ut  sic  loquar, 
naturam  ?  Ilia  non  coUudit  nostris  erroribus,  et  quod 
ignorantia  celaverat  suo  detegit  tempore."  Yet  there  is 
a  peculiarity  in  the  system  of  young  animals,  which,  if 
it  does  not  make  them  less  dependent  on  the  exercise 
of  the  lungs,  does,  at  least  in  children,  make  them  bear 
with  defects  of  structure  which  prove  destructive  to 
more  advanced  life.  By  the  function  of  the  lungs,  as 
we  have  stated,  the  heat  of  the  body  is  preserved.  Now 
tlie  child  in  utero  suffers  no  expenditure  of  heat;  and 
this  is  one  reason  why  the  placenta  and  the  pronsionS 
of  the  circulation  of  the  foetus  do  not  furnish  so  per- 
fect an  apparatus  of  oxygenation  as  the  lungs  and  adult 
heart ;  and  so  we  shall  Hnd  that  when  the  child  after 
birth  suffers  from  some  malformation  by  which  it  is  im- 
perfectly suited  to  its  new  condition,  laying  it  in  tepid 
water,  as  it  were  restoring  it  to  its  former  condition,  is 
the  most  powerful  means  of  diminishing  the  intensity 
of  the  paroxysm. — This  will  be  illustrated  under  the 
following  head. 
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OF  MALCON  FORMATIONS  OF  THE  HEART,  AND  OTHER 
CAUSES,  PREVENTING  THE  DUE  OXVDATION  OF  THE 
BLOOD. 

We  are  at  no  perioil  of  lite,  from  the  cradle  to  the 
grave,  exempted  from  tliosc  diseases  which  prevent  the 
due  oxydatioii  of  the  blood.  They  often  are  born  with 
Ua ;  they  oflen  overtake  ua  when  advanced  in  life  ; 
they  cause  an  anxiety  and  misery,  which  exceeds  all 
other  distress  :  pain  and  suffering  of  every  other  kind 
humanity  can  bear,  but  the  feehng  of  instant  disso- 
lution is  what  the  noblest  mind  sinks  under.  We 
know  by  the  pale  and  subsiding  countenance  how 
awful  the  inward  feelings  are,  and  woe  be  to  him  who 
has  not  feeling  enough  to  sympathise  witli  this  distress, 
and  an  anxious  desire  to  understand  the  cause,  and  to 
alleviate  the  misery  of  inward  diseases  which  he  cannot 
cure ! 

These  are  seducing  motives,  and  might  of  them- 
selves have  drawn  me  on  to  give  this  slight  sketch  of 
the  malconformations  and  diseases  of  the  heart :  but  I 
feel  also  the  stronger  motives  of  duty  and  necessity ; 
for  truly,  without  some  knowledge  of  the  ill  organized, 
irregular,  and  diseased  heart,  the  structure  and  func- 
tions of  the  heart  in  its  sounder  state  would  be  but 
poorly  understood.  This  sketch,  then,  is  the  last  part 
of  this  anatomy  of  the  heart. 

While  the  following  history  serves  to  correct  our 
notions  of  the  mechanism  of  the  heart,  we  must  also 
observe  how  it  explains  and  illustrates  up  to  a  much 
higher  point  the  combined  functions  of  the  heart  and 
lungs,  viz.  the  oxydation  of  the  blood.  Perhaps  nothing 
can  better  explain  the  effects  of  a  full  and  healthy 
oxydation,  than  a  sparing  oxydation  of  tiie  blood,  such 
as  produces  disease. 

The  foetus  alone  can  live  with  its  single  lieait ;  it 
lives  in  the  womb  by  its  having  a  heart  different  from 
that  of  an  adult.  A  foetus,  then,  being  born,  cannot 
live  with  that  heart  which  served  it  in  the  womb  ;  and 
Nature,  as  1  have  explained  already,  divides  llie  single 
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heart,  that  is  to  say,  doses  the  communication  betwixt 
the  right  and  the  left  side,  and  there  is  then  a  heart  for 
the  lungs  and  a  heart  for  the  hody.  But  if  any  fault  in 
the  organization  prevent  this  separation  of  the  heart ; 
if  the  foramen  ovale  be  preserved  open ;  or  if  there 
should  be  any  hole  in  the  septum  betwixt  the  ventricles 
of  the  heart ;  if  the  pulmonic  artery  do  not  admit  the 
blood,  now  that  tlie  child  is  born,  and  should  breathe 
the  air  ;  if  the  aorta  arise  trom  the  right  ventricle,  so 
as  to  carry  off' all  the  blood  from  the  lungs ;  or  if  the 
aorta  be  so  displaced,  that  its  mouth  stands  in  part  over 
both  ventricles,  so  as  to  receive  the  blood  of  both  — 
then  the  organization,  movements,  and  fiinctions  of 
the  heart  are  all  wrong ;  no  blood  passes  into  the  lungs, 
the  child  cannot  live;  it  either  dies  immediately  in 
convulsive  struggles,  or  lives  in  misery  but  a  tew  years. 
It  is  not  in  this  rapid  enumeration  that  these  va^ 
rieties  of  malconformation  can  be  understood,  nor  yet 
do  they  deserve  to  be  minutely  detailed.  I  shall  keep 
the  middle  path  ;  and  those  of  my  readers  will  easily 
follow  me  who  have  studied  the  mechanism  of  the 
heart :  concerning  which  this  subject  will  recal  to  their 
memory  all  the  important  facts. 

The  most  usual  of  all  these  disorders  of  the  heart  is 
some  fault  in  the  pulmonic  artery,  or  some  defect  in 
the  state  of  the  great  vessels  in  their  origin  from  the 
cavities  of  the  heart ;  and  that  disorder  again  is  fruit- 
ful of  others  ;  for  if  the  pulmonic  artery  cannot  receive 
its  blood,  the  foramen  ovale  cannot  close :  then  the 
blood  cannot  circulate  nor  pass  into  the  lungs  when 
they  first  expand ;  then  the  office  of  the  right  heart 
is  taken  away,  it  has  no  power  but  to  drive  the  blood 
witli  struggles  through  the  foramen  ovale  into  the  lefl 
heart ;  the  led  heart  then  drives  this  blood,  unoxy- 
dated  as  it  is,  into  tlie  aorta :  the  heart  is  now  a  single 
heart ;  it  is  the  left  heart  alone  that  receives  or  circu- 
lates the  blood :  either  it  labours  but  for  a  few  pulses, 
and  then  the  child,  after  a  convulsive  struggle,  ex- 
pires; or  there  is  some  degree  of  opening  in  3ie  pul- 
monic artery,  a  little  blood  passes  through  it  into  the 
lungs ;  the  clUld  is  by  that  enabled  to  stiuggle  with 
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its  ccHivulsive  pangs  for  eight  or  ten  days,  and  then 
expires. 

Such  a  scene  the  celebrated  Dr.  Hunter  once  wit- 
nessed ;  and  there  was,  I  perceive,  in  that  heart  a 
peculiarity  very  much  to  be  admired.  The  chief  fault 
was  in  the  pulmonic  artery,  which  was  contracted  into 
a  solid  substance  or  cord  absolutely  and  completely 
impervious,  so  that  the  lungs  had  never  received  one 
drop  of  blood  by  the  pulmonic  artery.  And  here  I 
must  stop  to  notice  one  thing  which  I  have  always 
suspected^  ^^  which  this  dissection  proves,  viz.  that 
though  it  is  natural  to  believe,  and  the  best  phyriolo- 
gists  suppose  it,  that  some  blood,  as  much  at  least  as 
to  support  the  form  of  the  pulmonic  vessels^  passes 
through  the  fcetal  lungs ;  yet  here  is  direct  proof  that 
a  well-nourished  child  may  be  bom  capable  of  breathing, 
and  in  which  the  pulmonic  vessels  are  all  free  except 
at  the  heart,  in  which  not  one  drop  of  blood  ever 
passed  into  the  pulmonic  circulation.  But  chiefly  it  is 
to  be  observed^  that  this  child,  with  its  pulmonic  artery, 

Suite  impervious,  could  not  have  struggled  a  single 
ay,  &r  less  ten  days,  without  some  proportion  of 
oxydated  blood !  and  accordingly  we  find  that  it  had  a 
small  portion,  just  such  as  supported  life  for  a  few 
days  ;  which  small  proportion  it  obtained  thus  :  The 
blood  went  to  be  oxydated,  not  from  the  right  ventricle 
into  the  pulmonic  artery,  but  from  the  left  ventricle 
into  the  aorta ;  from  thence  into  the  ductus  arteriosus ; 
and  then,  by  a  retrograde  course,  backwards  through 
the  lungs  ;  and  then  by  the  pulmonic  veins  it  was  re- 
turned oxydated  into  the  left  side  of  the  heart,  from 
whence  it  came.  This  child  accordingly  lived  a  few 
days,  and  could  not  live  longer ;  because  this  difficult 
circulation  was  continually  accumulating  a  quantity  of 
black  blood  in  the  right  side  of  the  heart. 

This  child,  then,  had  a  heart  resembling  that  of 
the  Newt  or  Frog  ;  for  the  pulmonic  artery  was  closed, 
and  the  right  heart  of  no  value  ;  the  left  heart  pushed 
its  blood  into  the  aorta,  and  the  aorta,  as  we  may  ex- 
press it,  sent  a  side  branch  into  the  lungs.  In  this 
first    instance,   then  of  malconformation,    the    child 


(K)  MALCONfOHMATION    OF 

could  not  live,  because  it  wanted  tlie  pulmonary  artery, 
and  of  course  the  office  of  the  right  ventricle  j  it  had 
but  a  single  heart. 

Next  to  this  disorder  of  the  pulmonic  artery,  viz. 
being  obliterated  or  being  closed,  is  this :  That  the 
aorta,  in  place  of  arising  distinctly  either  from  the 
right  or  from  the  left  veutricle,  is  so  placed,  tliat  its 
root  stands  directly  over  the  septum  ventriculorum, 
or  partition  of  the  ventricles;  that  the  partition  is  per- 
forated with  a  large  hole,  opening  a  very  free  passage 
from  side  to  side ;  and  that  the  heart  being  cut  up, 
we  find,  upon  thrusting  down  the  finger  into  the  aorta, 
that  it  passes  with  equal  ease  into  the  right  or  into  the 
left  side  of  the  heart.* 

In  tliis  conformation  of  the  heart,  the  single  heart 
appears  again  iu  a  new  form,  and  the  office  of  the 
right  or  pulmonic  side  of  the  heart  is  well  nigh  anni- 
hilated. First,  The  pulmonic  artery  is  small,  some- 
times almost  close :  Secondly,  The  aorta,  arising  as 
well  from  the  right  as  from  the  letl  ventricle,  carries 
off  one  half  of  that  blood  which  should  be  circulated 
through  tiie  lungs  ;  And,  lastly,  That  blood,  small  as 
it  is  in  quantity,  which  has  passed  through  the  lungs, 
is  brought  round  to  the  left  side  of  the  heart ;  but 
the  left  side  is  not  as  it  should  be,  close,  to  keep  this 
purer  blood  for  the  circulation  of  the  body,  but  it  is 
mixed  with  the  blood  of  the  right  side,  through  the 
perforated  septum  ;  so  that  its  virtues,  as  oxydated 
blood,  are  diluted  or  almost  lost. 

If  tiie  pulmonic  artery  were  unaffected,  and  tlie 
aorta  placed  equally  over  both  ventricles,  tlien  the  one 
half  exactly  of  tliat  blood  which  should  be  oxydated 
would  undergo  the  change.  But  in  all  these  nialcon- 
formations,  the  root  of  the  pulmonic  artery  also  is  in 
fault;  it  is  narrow  ;  it  is  so  small,  that  at  first  opening 
such  a  body  it  alone  attracts  the  eye ;  its  mouth  is 
sometimes  so  beset  with  a  sort  of  fleshy  granulous 
papilla;,  tliat  tliere  is  hardly  left  opening  enough  to 
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pass  a  silver  probe.  The  degree  of  contraction  in  the 
puhnonic  artery  is  the  true  measure  of  all  the  oxjdatetl 
blood  which  that  system  can  receive ;  but  in  sucli  a 
system  the  quantity  is  still  farther  reduced  by  various 
accidents  of  the  organization.  Tlius,  for  example, — 
The  pulmonic  artery,  is,  we  shall  suppose,  but  one 
third  of  its  natural  size,  and  the  original  quantity  of 
oxydatcd  blood  is  proportionably  small;  —  next,  the 
foramen  ovale,  being  open,  carries  off  much  blood 
towards  the  left  auricle  ;  the  aorta,  planted  over  the 
right  ventricle,  carries  off  also  much  blood.  But  let 
us  suppose,  that  still  as  much  remains  as  to  fill  the 
puhnonic  artery  to  its  full ;  when  the  pure  blood  comes 
round  to  the  left  side,  it  is  mixed  through  the  tbramen 
ovale,  and  through  the  breach  of  the  septum,  with  a 
quantity  of  black  blood,  which  is  continually  accumu- 
lating upon  it ;  and  the  small  quantity  of  oxydated 
blood  is,  if  I  may  use  the  expression,  drowned  in  tbe 
general  mass, 

That  I  may  explain  the  point  of  its  accumulating  a 
little  farther,  let  me  repeat,  that  even  in  a  child  which 
has  died  on  the  tenth  day  of  such  a  disorder,  the  heart 
is  crammed  with  dark-coloured  blood :  that  in  those 
children  which  have  lived  two  or  three  years  under 
such  a  distress,  the  heart  has  been  greatly  enlarged : 
that  in  a  boy  dissected  by  Sanditbrt,  who  died  at  fifteen, 
the  tiling  that  was  first  seen  upon  opening  the  body 
was,  not  the  lungs  covering  the  heart  and  lapping  over 
it,  but  a  large  mass,  lying  betwixt  the  lungs,  oppressing 
them  and  pushing  them  aside  in  every  direction.  This 
was  the  pericardium  covering  a  heart  of  enormous  size, 
filling  the  thorax,  and  reaching  almost  to  tlie  first  rib  : 
very  little  of  the  right  lobe  of  the  lungs,  and  none 
almost  of  the  left,  was  to  be  seen ;  the  veins  in  the 
upper  part  of  the  thorax,  viz.  the  subclavian  and  jugu- 
lars, were  choked  by  the  pressure,  and  much  distended  ; 
the  heart  itself  was  full  of  blood,  and  the  coronary 
veins  so  turgid,  that  it  resembled  a  most  minute  and 
beautiful  injection  of  the  heart. 

But  it  is  most  of  all  singrdar,  that  this  heart  was  so 
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enlarged,  that  the  great  veins,  (which  are  indeed  as 
reservoirs  for  the  right  side  of  the  heart,)  and  especially 
the  upper  cava,  dilated  along  with  it  in  such  a  degree 
that  there  was  felt  distinctly  a  pulsation  in  the  neck  by 
a  sort  of  back  stroke  every  time  the  heart  beat. 

Still  a  child,  even  with  a  heart  so  ill  organized,  may 
^struggle  through  all  the  weakness  and  all  the  diseases 
of  chUdhood  ♦  for  a  few  years,  but  they  are  years  of 
complete  misery  ;  and  stul,  as  is  proved  by  much  sad 
experience,  the  boy  cannot  live,  but  must  die. 

Another  conformation,  the  strangest  of  all,  is  that  in 
which  new  parts  are  added  to  the  circulating  system, 
as  if  with  design  to  make  it  resemble  the  heart  of  an 
amphibious  creature:;  for  it  happens,  sometimes,  that 
there  is  as  it  were  a  third  heart  interposed.  For  ex- 
ample, the  two  venffi  cavas  end  in  the  right  auricle,  the 
pulmonic  veins  enter  into  the  left  auricle,  and  the 
right  and  left  ventricles  receive  their  blood  from  their 
auricles  in  the  usual  way  ;  vet  the  right  ventricle  sends 
out  no  pulmonary  artery^  the  left  ventricle  sends  out 
no  aorta :  but  both  of  them  pour  their  blood  into  a 
middle  ventricle,  and  the  arteries  go  out  from  it :  and 
here,  as  the  blood  is  fairly  delivered  by  both  ventricles 
into  this  third  ventricle,  and  as  the  pulmonic  artery 
and  aorta  both  arise  from  it,  there  is,  of  course,  a  fair 
division  of  the  blood :  and  of  the  quantity  which  should 
be  oxydated,  exactly  one-half  undergoes  that  change. 
This  is  somewhat  like  the  heart  of  the  Turtle :  it  is 

Elainly  the  structure  of  an  amphibious  heart,  a  single 
eart ;  for  though  there  be  three  cavities,  yet  are  they 
single  in  their  nmction :  it  is  a  single  heart  with  half 
oxydated  blood.  Such  a  heart  is  sufficient  for  Amphi- 
bia, or  for  the  foetus ;  but  not  for  a  child*  which  must 
breathe  and  have  a  double  heart. 

These  are  a  few  of  the  varieties  of  the  imperfect 
heart;  but  the  sufferings  of  children  who  are  bom 

/^  Sandifort  attended  a  puer  coeruleus,  who,  in  addition  to  his 
chief  disease,  passed  through  the  small-pox  and  measles  safely, 
and  attained  the  age  of  fifteen. 
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wilii  these  imperfections,  the  marks  of  imperfect  oxy- 
dation,  and  the  manner  of  their  life  and  death,  was  a 
chief  motive  for  entering  on  this  subject. 

When  the  heart  is  so  imperfect  that  the  child  lives 
but  a  few  days,  its  sufferings  are  slight,  and  not  lin- 
gering, so  that  we  cannot  mark  them :  they  are  not 
explained  to  us  by  any  account  of  its  inward  feelings : 
They  are  all  accumulated  into  one  terrible  struggle,  in 
which  we  see  the  worst  marks  of  ill  oxydated  blood. 

The  child  is  bom  well  and  healthy,  it  cries  and  draws 
its  breath,  it  is  removed  from  the  mother ;  the  function 
of  the  placenta  ceases,  but  there  is  no  other  to  succeed 
it;  the  child  turns  black  in  the  face,  struggles  for 
breath,  and  is  convulsed ;  and  without  any  apparent 
cause  it  seems  in  the  agonies  of  death  :  but  yet  it  lives, 
it  becomes  black  all  over  the  body;  the  blackness 
never  goes  off  except  when  it  changes  sometimes  into 
a  deamy  ash  colour.  The  child  continues  for  a  few  days 
labouring  under  almost  unceasing  convulsions,  which 
growing  gradually  weaker,  it  at  last  expires ;  and  while 
it  lives,  the  heart  palpitates  ;  sometimes  it  throbs  so, 
that  it  can  be  distinguished  at  a  distance  by  the  eye. 
Dr.  Himter,  in  the  child  which  I  have  already  men- 
tioned, laid  his  hand  upon  the  breast,  and  the  throbbing 
which  he  felt  there  was  terrible  to  him. 

When  the  child  has  the  heart  so  formed  as  to  admit 
into  the  lungs  even  a  very  small  proportion  of  blood,  it 
struggles  through  the  first  years  of  life,  and  its  pro- 
tracted sufferings  can  be  more  easily  observed.  Then 
no  mark  of  ill  oxydated  blood  is  wanting ;  every  thing 
is  the  reverse  of  health,  or  the  natural  appearance 
flushed  and  florid  of  a  growing  child ;  its  colour  is 
always  dark,  its  motions  languid  and  powerless ;  it  is 
cold,  so  that  the  parents  must  keep  it  carefully  wrsmped 
in  flannels  and  furs  to  preserve  any  thing  of  vital  neat; 
its  breathing  is  dijBScult  and  distressed  ;  fits  come  upon 
it  at  times ;  and  if  the  child  has  begun  to  walk,  the 
least  hurry,  or  fear,  or  quick  step,  even  walking  across 
the  room,  brings  a  return  of  the  fit :  in  which  the  ex- 
tremities are  deadly  cold,  the  face  black,  the  breathing 
one  continued  struggle,  and  the  end  o£  the  fit  is  the 
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obtaining  of  a  degree  of  relieti  which  happens  in  a 
most  singular  way. 

The  coldness,  the  livor,  the  languor,  the  i'ainting,  the 
struggle  for  free  breathing,  are  all  marks  of  ill  oxydated 
blood.  The  convulsive  paroxysm  is  a  sure  consequence 
of  the  want  of  stimulus  and  force,  and  of  blood  accu- 
mulating on  tlie  right  side  of  the  heart,  li',  then,  the 
child  fall  down  in  this  paroxysm,  it  is  the  very  surest 
proof  that  ordinary  respiration  will  not  save  him  from 
the  struggle :  if  during  the  fit  he  breatlie  so  that  he 
recovers,  and  that  presently  his  strength,  colour,  spirits, 
every  thing,  is  in  a  degree  restored ;  then  it  is  plain 
that  the  respiration  during  tlie  fit,  imperfect  as  it  ap- 
pears to  us,  is  really  more  effectual  than  ordinary 
respiration. 

When  we  observ^e  which  is  the  most  natural  way  of 
obtaining  relief,  and  notice  the  very  peculiar  manner 
in  which  these  children  breathe,  we  shall  understand 
why  they  are  breathing  best  when  we  believe  they  are 
hardly  getting  breath,  and  how  they  are  recovering 
slowly  when  we  think  tliem  labouring  in  the  gieatest 
danger.  The  child,  feeling  the  growing  oppression  at 
its  breast,  if  it  be  voung,  signifies  a  desire  to  be  turned 
upon  its  face ;  it  not  indulged,  it  contrives  to  turn 
itself  that  way  before  its  hard  struggle  begins.  When 
the  child  begins  to  breathe  hard,  it  drives  out  the  air 
with  a  sudden  exertion,  and  apparent  pain  ;  he  remains 
longer  without  respiration  than  an  adult  could  do  ;  his 
expirations  are  attended  with  a  sort  of  scream.  What 
can  this  way  of  breatliing  mean?  To  my  apprehension 
it  implies  tnat  kind  of  breathing  which  I  have  called 
forced  respiration,  and  no  other  plainly  can  serve. 

The  ordinary  respiration,  by  which  we  draw  in  40 
cubic  indies  of  air,  has  failed  ;  the  fit  is  approaching, 
because  that  quantity  of  air  will  not  suffice.  However 
rapidly  the  child  breathes,  however  rapidly  tlie  heart 
palpitates,  it  will  not  do,  because  there  are  but  40 
inches  of  pure  air  mixed  with  the  whole  of  that  great 
mass  which  remains  always  in  the  lungs.  Then  tlie 
child,  driven  by  instinct,  provides  for  the  fullest  respi- 
ration ;  it  turns  upon  its  face,  that  the  weight  may 
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help  to  compress  the  thorax ;  it  forces  with  all  its 
power,  and  seems  to  cease  from  breathing,  and  refrains 
a  long  while  in  that  state,  because  it  is  emptying  and 
compressing  tlie  lungs.  Then  its  purpose  is  accom- 
plished ;  the  lungs  are  more  emptied  than  in  ordinary 
respiration  ;  it  draws  in  the  largest  draught  of  air, 
utters  a  sort  of  scream,  seems  quiet  again  :  and  again, 
by  pressing  its  breast,  and  by  contortions  (convulsive 
like)  of  its  body,  it  empties  its  lungs  at  a  distant  in- 
terval, and  receives  again  the  fullest  draught  of  air.  It 
is  this  forced  respiration  that  brings  into  the  hings  17'J 
cubic  inches  of  air  (if  we  were  speaking  of  the  adult) 
more  than  the  usual  respiration  does.  This,  then,  is 
four  times  more  effectual  than  ordinary  breathing.  And 
when  a  boy  grown  up  to  those  years  in  wiiich  he  knows 
the  warnings  of  his  disorder,  and  has  found  out  this 
relief, — when  such  a  boy,  by  pressing  upon  the  corner 
of  a  table,  or  by  throwing  himself  upon  the  ground, 
prevents  or  alleviates  his  paroxysms,  —  in  what  way 
can  it  be  but  by  practising  for  a  time  this  deeper  respi- 
ration, pressing  the  chest,  forcing  and  compressing  the 
lungs  beyond  their  usual  degree  of  collapse,  and  so  ob- 
taining a  fiiller  draught,  a  draught  of  I70  inches  of  air, 
to  be  mixed  with  the  120  inches  which  must  always 
remain  in  the  lungs  ? 

After  half  an  hour  of  a  kind  of  breathing  most  awful 
to  behold,  but  much  more  effectual  than  common 
breatliing,  the  child  recovers  slowly.  The  boy,  when 
advanced  a  few  years,  knows  how  to  prevent  the  fit ; 
but  the  child  of  two  or  three  years  old  knows  only  how 
to  struggle  with  it;  yet  this  struggle  being  a  more 
effectual  breathing,  the  child  is  relieved  at  once  from 
an  anxiety,  and  oppression,  and  throbbing,  which  pre^ 
cedes  the  fit  for  many  days  ;  the  languor  goes  off,  the 
heat  in  some  degree  returns,  and  the  lips  acquire  a 
vermilion  colour,  and  the  skin  a  higher  tint,  which  last 
for  many  hours  afler  the  fit  is  gone. 

In  tliose  children,  again,  which  have  the  heart  so 
f<Mined  that  tliey  may  Hve,  not  two  or  three  years  only, 
but  to  the  age  of  15  years,  it  naturally  happens  that 
the  Symptoms  follow  each  other  in  their  course  very 
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4^U||b  1  IM*U  ttK<  ill  oxydation  of  the  blood  in  this  its 
'^HHMt'Hl*^'^  i(  i»  very  curious  to  observe. 
^nvwi*  »*'*'^  thing  in  the  economy  of  the  fcetus  very 
^Uyiwkn— the  child,  the  chick,  the  fcetus  of  every 
j[\lttt.  wvvd  less  of  this  principle  of  oxygen  :  the  fcetus 
\i\v»  (if  this  be  so)  like  an  amphibious  creature; 
iicrhi»|w  it  has  little  oxydated  blood ;  yet  being  totally 
deprived  of  that  little,  it  soon  dies.  Perhaps  the  fcetus, 
living  the  life  of  an  amphibious  creature,  is  not  without 
some  of  that  peculiar  tenacity  of  life  which  charac- 
terises that  class  ;  for  the  struggles  and  sufferings  which 
a  weakly  infant  endures,  before  it  parts  with  life,  are 
matter  of  observation  even  among  the  vulgar.  Another 
circumstance  is  obvious  from  our  preceding  account 
of  respiration.  The  office  of  the  heart,  lungs,  and  cir- 
culation, has  among  other  functions  to  produce  heat. 
But  the  fcetus  still  in  the  mother's  womb  cannot  ex- 
pend heat,  and  therefore  cannot  require  its  generation. 
Independent  of  other  otfices  requiring  a  more  perfect 
circulation  (and  when  I  say  circulation,  I  include  re- 
spiration, which  is  in  a  manner  a  part  of  it),  the  child 
visiting  the  light,  and  living  in  an  atmosphere  colder 
than  its  body,  requires  to  generate  heat.  Here  is  one 
cause  of  the  violence  of  these  paroxysms,  when  the 
apparatus  of  circulation  and  respiration  are  imperfect. 
And  this  is  the  reason  that  immersing  the  child  in  warm 
water  is  one  of  the  most  effectual  ways  of  relieving 
the  fit 

But  to  return  to  our  first  position,  it  would  appear 
that  children  have  a  greater  degree  of  tenacity  of  life, 
or  are  capable  of  struggling  against  the  defects  of 
respiration.  For  this  reason,  I  believe,  it  is  that 
children,  having  a  heart  so  ill  arranged  that  absolutely 
they  cannot  live  beyond  the  years  of  puberty,  yet  dur- 
ing the  first  year  feel  no  complaint,  and  seem  thriving 
and  healthy ;  the  vegetating  life  of  a  sucking  child 
saves  it  from  all  dangers  of  hurried  respiration  and 
rapid  pulse,  —  But  when  it  leaves  the  breast ;  when  it 
begins  to  stir  and  move ;  when  its  blood  moving  languid- 
ly, begins  slowly  to  accumulate  at  its  Iieart ;  when  the 
properties  of  its  living  fibres  change  so  as  to  require  a 
1^ 
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fuller  supply  of  oxygen  from  the  blood  —  then  the  un- 
healthy colour,  languor,  palpitations,  slighter  fits,  and 
all  the  marks  of  its  disease,  begin  ;  and  often  its  colour 
gradually  changes,  and  it  becomes  the  puer  cccruleus, 
or  livid  child,  before  we  can  perceive  by  any  other 
marks  how  dangerous  a  condition  it  is  in. 

In  one  child  •  the  first  year  had  elapsed  before  the 
very  slightest  of  those  complaints  came  on,  which 
ended  in  death  at  a  very  distant  period  of  fifteen  years. 
At  first,  its  finger-nails  were  observed  to  be  livid,  yet 
not  continually  j  the  colour  varied,  but  still  the  nails 
were  unnaturally  livid,  so  as  to  alarm  and  surprise  the 
parents :  but  there  was  as  vet  no  reason  to  desire 
advice.  The  child  seemed  healthy,  began  to  use  its 
legs,  and  in  the  second  year  it  walked  alone.  —  Next, 
it  happened  that  one  day,  after  being  forced  to  take  a 
medicine,  not  without  some  resistance,  his  face  was  on 
the  following  day  freckled  with  red  spots,  which  soon 
changed  to  a  livid  hue.  Now  the  lassitude  and  chill- 
ness  came  on  ;  motion  or  exercise  was  more  and  more 
oppressive  to  the  boy ;  till  at  last,  when  he  fatigued  or 
hurried  himself,  the  liands  and  feet  became  livid,  the 
mouth  and  tongue  became  almost  black,  and  last  of 
all,  those  fits  came  on  in  which  the  whole  body  becomes 
livid  or  black. 

This  is  the  progress  of  this  darker  colour  of  the 
body  J  but  his  other  complaints  also  advanced  with  a 
very  slow  and  regular  pace.  He  increased  in  stature  ; 
his  appetite  was  good ;  he  complained  of  great  lassitude ; 
of  head-ach,  with  a  sort  of  gravitating  pain  ;  of  anxieties, 
especially  during  the  winter  months ;  and  of  such 
extreme  coldness,  that  neither  fire  in  winter  nor  sum- 
mer's sun  could  warm  him  :  he  never  felt  heat  except 
when  just  wrapt  up  and  newly  laid  in  bed. 

Now  the  blood  began  to  accumulate  ;  the  struggles 
of  the  heart  began  ;  and  so  terrible  were  the  throbbings 
of  his  heart  at  times,  that  they  might  be  seen,  or  even 
heard.  Actual  faintings  succeeded  ;  the  poor  boy,  now 
eleven  years  of  age,  knew  that  he  was  to  die ;  he  said, 

*  Vide  Sandifort. 
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thfU;  ^^  no  one  could  know  or  cure  his  illness,  and  that 
no  ope  could  imagine  what  feelings  he  had  here  at  his 
hoart'' 

Motion  was  now  quite  impossible  ;  upon  the  slightest 
effort  saliva  flowed  from  his  mouth,  a  fainting  fit  en- 
sued, and  he  continued  for  a  litde  while  Wind.  AU 
that  he  was  wont  to  delight  in  was  now  indifferent  to 
him  i  he  could  not  move ;  his  face  wbb  turgid,  his  ^yes 
prominent,  his  feet  were  swelled  with  an  cedema*  his 
eyes  dead  and  heavy,  expressive  of  some  inward  dis- 
^esa;  when  he  was  put  to  bed  his  anxietiea  were 
very  great,  and  thus  he  died  a  slow  and  miserable 
death.  A  case  nearly  similar  to  this  occurred  very 
lately,  and  the  preparation  was  added  to  the  collection 
^ow  in  the  possession  of  the  College  of  Surgeons  of 
Edinburgh.  The  whole  sufferings  of  the  child  had 
been  attributed  to  the  effects  arising  from  the  sudden 
d^th  of  its  grandmothersi  while  the  child  was  asleep  in 
the  same  bed  ^  yet  the  condition  of  the  heart  shoM^ 
evidently  that  the  cause  was  of  a  permanent  nature*^ 
and  must  have  been  from  birth.  And  here  we  have 
another  instance,  that  as  the  constitution  advances,  it 
13  more  influenced  by  the  privation  arising  from  mal- 
fbmations. 

Sometimes  a  child  wants  spirit  or  strength  to  strive 
against  the  lassitude  of  this  disease.  A  girl  under 
Yasalya's  care  lived  to  her  fifteenth  year ;  but  from 
ber  infancy,  from  her  very  birth,  she  had  lain  in  bed, 
partly  on  account  of  sickness,  but  chiefly  on  account 
of  extreme  weakness.  She  had  a  short  and  difficult 
breathing,  and  her  skin  was  tinged  all  over  with  a  livid 
colour ;  her  quiet  state  saved  her  from  the  suffocating 
paf oxysnis ;  but  her  heart  was  just  like  aU  the  others, 
the  foramen  ovde  open,   and    the  pjulmoniq   ao^tery 

(^k>8e4 

These,  then,  are  the  marks  of  imperfectly  oxydated 
blood :  a  Uvid  colour,  coldness  which  nothing  can  re- 
mwe,  oppression  and  anxiety  of  the  breast,  palpitations 
and  difficult  breathing;  and  when  the  blood  is  by 
passion  or  motion  hurried  too  fast  towards  the  right 
aide  of  the  heart,  tiien  come  fits^  which  last  a  longer  or 
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tliortar  ttee  in  proportioa  as  Atj  haw  beeo  low 
delayed,  and  wiiidi  end  in  daatb.  And,  lait  of  all,  I 
would  lank  among  theK  conacquencci  an  ia^mieU 
nourishment ;  for  w  die  bojs  have  been  aanii,  aaaat  of 
them  particralarly  dender ;  and  one  bor  f  yrialhr,  of 
fifteen  years  of  age,  is  mentioned  hw  Dr.  Hnnlcr,  vIh^ 
in  respect  of  tallness,  was  jiat  what  500  should  expect 
at  his  years,  but  slemler  to  a  wonderlbl  degree ; 
if  wasted  by  consumption,  but  as  if  by  nstmal 
His  form  was  quite  surprisiti^  so  diat  Hunter  onold 

give  no  idea  of  his  diape,  otherwise  dian  by  comparing 
^  body  with  that  cf  a  Grerhound ;  and  his  kgs,  he 
says,  put  him  in  mind  of  tnoae  oi  a  Crsne,  or  sonse 
tail  water-fbwL 

When  we  see  the  eflfect  of  this  insoflkient  siqiply  of 
that  for  which  the  lungs  are  mtnided,  we  cannot  bnt 
reflect  on  the  idea  of  Mr.  Cnne,  that  in  mwiwW  tli^ 
capacity  of  the  chest  is  the  measure  of  their  strengdi^ 
and  their  power  of  receiving  nourishment.  A  fiMt 
illustrated  by  the  opinion  of  the  gnuaer  or  the  horse 
jockey^ 


SIMILAR    COSSEaUEKCES    FROM      MALCONFORMATIOSi     Of 
THE  LUNGS^  AND  FROM  iTHEfR  t>ISEASED  C0XDrtl09. 

The  consequences  must  be  alike,  whether  it  be  that 
the  heart  sends  no  blood  towards  the  lungs,  or  that  the 
lungs  cannot  receive  that  blood ;  and  the  malconlbrma* 
tions  of  the  heart  are  hardly  more  frequent  than  thope 
of  the  lungs ;  and  both,  we  may  be  wdU  assured,  are 
inflnitely  more  firequent  than  we  suppose}  espe^aHy 
when  we  observe  how  many  children  die  suddenty, 
cliscoloured,  and  in  ccmvulsions^  and  how  many  of 
those  advanced  in  years  have  lived  very  misendrie  with 
complaints  in  the  breast. 

A  voung  man  of  twefity-four  years  of  age,  by  bbth 
a  Pole,  and  at  the  time  of  his  death  a  sdicfier  in  the 
German  service,  had  been  continually  oppressed  £pom 
his  cradle  upwards  with  difficult  breathing  and  anxieties 
at  his  breast.     He  had  been  three  or  four  times  re- 
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lieved  from  slighter  complaints  of  the  breast ;  but  at 
last  the  bleedings  and  demulcent  medicines  failed :  he 
lay  ill  in  the  military  hospital  two  months,  where  of 
course  his  complaints  were  correctly  knowfi*^  He  had 
none  but  the  slighter  degrees  of  difficult  breathing ; 
when  one  day  sitting  up  in  bed  he  suddenly  expired. 
Being  opened,  the  right  side  of  the  lungs  was  found  to 
be  totally  wanting ;  not  destroyed  by  disease,  as  we 
have  often  seen,  not  oppressed  by  water,  nor  eroded 
by  pus,  but  entirely  wanting  ;  a  peculiarity  which  he 
had  from  his  mother's  womb,  for  it  was  attended  with 
a  peculiar  arrangement  of  the  vessels.  On  the  right 
siae  there  was  no  vestige  of  the  lungs,  not  even  the 
smallest  button  to  mark  where  they  might  have  been  ; 
there  was  no  branch  of  the  trachea  for  the  right  lobe 
intended  by  Nature,  but  both  the  legs  of  the  trachea 
plunged  into  the  left  lung,  which  was  large :  there  was 
no  forking  of  the  pulmonary  artery  to  give  a  branch  to 
the  right  side,  but  the  whole  trunk  of  the  pulmonic 
artery  plunged  into  the  left  lung. 

But  if  one  should  suspect  that  there  might  have 
been  once  a  right  brancli^  the  lungs  destroyed,  and 
the  mouths  curiously  united  by  that  coagulable  lymph 
which  the  membranes  of  the  viscera,  and  the  pleura 
especially,  throw  out  when  inflamed,  there  are  still 
other  cases  which  must  remove  all  our  doubts,  especi- 
ally that  of  a  young  man  •,  who  died  in  a  very  linger- 
ing way,  and  in  whom,  before  his  death,  there  was 
plainly  perceived,  along  with  his  slight  anxieties,  a 
pulsation  in  the  right  side  of  the  breast.  Upon  open- 
mg  his  body,  there  was  found  in  the  left  side  neither 
lungs  nor  heart;  nor,  upon  the  most  careful  examina- 
tion (seeking  for  the  wasted  lung),  could  there  be 
found  the  smallest  remains  of  lungs,  bronchia,  pul- 
monic arteries,  or  the  slightest  evidence  that  any  such 
parts  had  ever  been.  But  the  surest  proof  of  this 
remains  behind,  for  the  heart  stood  in  the  right  side  of 
the  chest ;  it  stood  perpendicularly,  quite  upright  like 
a  dog's  ;  it  gave  out  a  right  pulmonic  artery,  but  there 

*  Under  the  care  of  Dr.  Heberden. 
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was  not  even  the  smallest  vestige  of  any  artery  having 
been  appointed  for  the  left  lobe.  We  must  not  say, 
but  that  his  chest  may  have  been  full  enough  of  lungs 
and  heart,  and  he  may  have  had  a  well  oxydated 
blood ;  in  which  case,  it  was  no  very  dangerous  de- 
rangement that  his  lungs  were  all  on  the  right  side, 
more  than  if  his  liver  had  been  on  the  left.  But  let 
us  notice  that  the  aorta  was  extremely  small ;  the 
diameter  of  the  aorta  is  the  true  measure  of  the  blood 
which  is  received  from  the  lungs.  Where  the  aorta  is 
small,  surely  the  lungs  arc  not  good,  nor  the  system 
fully  supplied  with  oxydated  blood. 

We  also  know,  tliat  though  the  vessels  of  the  lungs 
themselves  may  be  natural  and  well  arranged,  the  lungs 
may  still  he  amiss ;  they  may  want  the  proper  structure 
of  cells  in  which  the  blood  should  be  exposed  ;  they 
may  be  encumbered  witli  tumours  arising  out  of  their 
substance,  by  which  they  will  be  prevented  from  dilate 
ing.  One  is  pleased  to  find  in  old  authors  good  de- 
scriptions of  diseases  which  have  remained  for  ages 
unknown  ;  and  among  these  I  reckon  that  of  the  cele- 
brated Spindler  ;  whose  description  I  admire  as  much 
as  that  of  any  succeeding  author. 

The  child  of  a  certain  prince  ha\ing  died  after  a  few 
days  of  great  suffering,  Spindler  opened  the  body,  and 
found  all  sound  and  right,  except  that  there  was  seated 
upon  tiie  two  lungs  two  tubercles  of  a  variegated  red 
colour,  as  were  the  lungs  themselves;  which  tumours, 
no  doubt,  hindered  the  passage  of  the  blood,  which  he 
expresses  with  a  correctness  in  respect  of  physiology 
quite  unknown  in  those  times.  "  Quee  vomicae  procul- 
dubio  hujus  asphyxiae  causa;  extitere  denegata  circula- 
tione  ex  dextro  in  sinistrum  cordis  ventriculum."  His 
description  of  the  disease  so  long  before  it  was  pro- 
perly understood  is  curious  :  "  During  the  eight  days 
in  which  the  child  lived,  it  had  never  cried  strongly 
nor  clearly,  had  never  sucked,  had  never  been  regular 
in  its  bowels,  breathed  as  if  its  sides  had  been  blown 
up ;  it  was  suddenly  seized  with  a  fit,  which  seemed 
epileptic,  soon  went  off,  but  soon  returned ;  the  whole 
face  and  body  became  first  red,  then  of    a  copper^ 
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colour;  the  breathing  was  interrupted,  the  eyes  im- 
jnoveable,  the  feet  and  hands  lay  almost  lifeless;  it 
suflfered  at  least  a  huAdred  of  uiese  fits  before  it 
expired.'* 

To  enumerate  those  cases  where  a  defect  of  the 
lungs  was  the  consequence,  not  of  malconformation, 
but  of  disease,  were  a  business  quite  inconsistent  with 
my  design  ;  yet  I  wish  to  record  these  two, — First,  It 
has  been  long  observed,  that  by  long  continued  sup- 
puration, the  lungs  are  so  often  wasted  that  not  a  bud 
or  particle  of  them  remains :  sometimes  these  patients 
survive,  dragging  on  a  languid  and  miserable  existence, 
enjoying  no  freedom,  life,  nor  spirits ;  and  the  cause 
of  their  frequent  ailments  is  discovered  at  their  death. 
The  lungs  also  may  be  thus  compressed,  even  by  the 
mere  pressure  of  water  within  the  chest,  which  has 
caused  such  a  subsiding,  or  rather  absorption,  of  the 
lungs,  without  any  ulcer  of  their  surface,  that  one  lung 
has  been  oppressed  till  it  became  no  more  than  three 
lines  in  thickness ;  and  indeed  it  was  not  easily  found : 
so  Haller  says  in  his  Commentary  upon  Boerhaave.  But 
of  all  the  strange  things  which  HaUer,  or  any  man  has 
ever  related,  what  he  tells  in  the  following  words  is  the 
most  incredible ;  at  least  it  is  so  improbable  as  to  be 
incredible  :  **  A  man  having  died  of  a  lingering  disease 
occasioned  by  a  fall,  the  left  lobe  of  the  lungs  was  not 
to  be  found ;  that  side  of  the  chest  was  full  of  a 
coagulable  serum ;  but  the  aspera  arteria  and  large 
arteries  and  veins  (a  thing  which  I  never  could  have 
believed,  had  I  not  seen  it  myself,)  opened  with  gaping 
orifices  into  the  cavity  of  the  thorax,  as  if  they  baud  been 
cut  across ;  so  that  it  was  very  hard  to  conceive  what 
had  prevented  the  blood  from  pouring  out.**  Haller, 
p.  34. 

The  truth  is,  that  the  vessels  appear  open  when  they 
are  not;  for  within  their  gaping  mouths  there  is  a 
secretion  of  coagulable  lymph,  and  the  formation  of  a 
dot  of  blood  which  stops  them. 

Secondly,  in  the  peripneumonia  notha  there  is  not 
merely  an  inflammation  of  the  pleura,  as  the  name  ex- 
presses, but  of  the  lungs  themselves;  and  it  is  not  from 
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ititlammation,  pain,  fever,  or  acute  sufiering,  that  the  pa- 
tients die  ;  but  because  the  hings  are  entirely  crammed 
with  blood,  the  heart  can  no  longer  move  ;  they  are  not 
sensible  of  their  dangerous  state,  but  are  suffocated  in  a 
moment,  and  die  without  a  groan.  It  seems  more  fre- 
quent in  other  countries  than  in  this,  though  no  country 
is  exempted.  When  this  disease  comes  upon  a  place,  it 
comes  with  all  the  irequency  and  destruction  of  an 
epidemic  disease  ;  and  the  sudden  unexpected  deaths 
are  terrible.  Valsalva  found  an  old  gentleman  going 
abroad  in  the  morning,  and  prevented  nira,  questioning 
him  about  his  complaints,  which  he  himself  thought 
very  slight:  but  Valsalva  gave  notice  privately  to  the 
servants  to  expect  nothing  better  than  their  master's 
death  ;  ^nd  notwithstanding  all  assistance,  be  was  that 
very  evening  dead. 

The  pulse  is  weak,  the  cough  slight,  the  difficulty  of 
breathing  more  anxious  than  painful  ;  the  face  sunk 
in  the  features,  and  flushed,  or  rather  of  a  lurid  colour, 
except  when  it  is  cadaverous,  pale,  and  sallow ;  the 
suffocation  is  sudden ;  the  lungs  have,  as  Morgagni 
expresses  it,  a  liver-like,  solid  consistence  ;  they  have 
no  longer  the  cellular  appearance  of  lungs,  for  their 
bronchia  are  crammed  with  blood  ;  their  common  cel- 
lular texture  is  also  full  of  exuded  blood :  they  are 
dense,  solid,  very  heavy,  and  black,  and  they  sink  in 
water  Hke  the  lungs  of  a  foetus.  The  heart  is  so  curbed 
in  its  actions,  that  it  gives  but  a  small,  feeble,  and 
trembling  pulse  ;  and  even  in  a  few  days  (as  in  the 
foetus  having  an  imperfect  organization)  the  heart  is 
wonderfully  dilated  and  enlarged,  and  tilled  with  fluid 
and  grumous  blood.  Haller  laments  the  death  of 
friends  by  this  terrible  disease,  and  especially  of  his 
own  son,  "  whose  body  he  gave  to  be  opened  by  those 
skilled  in  dissections."  A  long  continued  difficulty  of 
breathing,  proceeding  from  disorder  of  the  larynx,  will 
much  in  the  same  manner  deprive  the  lungs  of  their 
power  of  oxygenating  the  blood.  Effusion  takes  place 
into  the  texture  of  tlie  lungs,  so  as  to  compress  the  air- 
cells  ;  and  sometimes  the  natural  mucous  secretion  of 
the  bronchia  is  so  increased  as  to  impede  the  entrance 
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of  the  air ;  by  which  the  cells  are  choked,  and  the 
lungs  become  incapable  of  oxygenating  the  blood. 
'  I  have  here  confined  the  disquisition  to  the  illus- 
tration of  the  natural  functions  of  the  heart  and  lungs : 
and  therefore  I  have  struck  out  of  the  present  edition 
some  observations,  very  curious  in  themselves,  on  the 
diseases  of  the  heart,  which  however,  were  I  to  admit 
them,  and  were  I  to  follow  them  up  by  the  introduc- 
tion of  other  divisions  of  the  pathology,  would  lead  us 
too  far. 


OF  THE  ARTERIES. 

THEIR    STRUCTURE. 

The  membranes  which  form  the  coats  of  the  arteries 
may  be  separated  into  many  plies  or  layers ;  but 
properly  there  are  three  coats,  distinguishable  by  struc- 
ture and  use.  Besides  these  proper  coats,  the  arteries, 
and  indeed  all  vessels,  have  a  surrounding  sheath  of 
condensed  cellular  texture.  I  shall  begin  my  descrip- 
tion with  this  exterior  covering. 

OF  THE  SHEATH  OF  THE  ARTERY. 

The  sheath  of  the  artery  is  a  coat  of  loose  cellular 
texture,  which  surrounds  it.  It  may  be  traced  from 
the  exterior  layer  of  the  pericardium,  along  the  aorta 
smd  all  its  branches,  till  it  escapes  the  eye,  from  the 
delicacy  and  minuteness  of  the  ramifications  which  it 
surrounds.  It  has  connection  with  the  common  cel- 
lular membrane  in  the  interstices  of  the  muscles,  and 
with  the  fascia ;  so  that  it  forms  the  bond  of  union 
betwixt  the  vessels  and  the  surrounding  substance  of 
the  limb  :  as  in  general  an  artery  is  accompanied  with 
its  veins  (the  vense  comites),  and  with  a  nerve,  and 
^nerally  with  l3anphatics,  the  cellular  texture  form- 
mg  the  sheath  is  common  to  all  these,  envelopes  them, 
and  binds  them  together.  But,  again^  it  is  important 
to  the  surgeon  to  observe,  that  the  artery  has  appro- 
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priated  to  it  a  division  of  this  sheath.  For  the  sheath 
of  the  artery  is  strengthened  by  ligamentous  iilaments, 
so  as  to  form  a  sort  of  vagina  in  which  tiie  artery  lies, 
and  to  which  it  is  attached  by  very  loose  and  elastic 
filaments  of  cellular  texture. 

External  coat.  —  The  exterior  proper  coat  of  an 
artery,  sometimes  called  the  tendinous  coat  of  the 
artery,  is  dense,  strong,  tough  and  elastic*  The 
power  of  resisting  the  force  of  the  heart,  that  is,  of 
resisting  over- distension,  is  ve^  principally  seated  in 
this  coat.  When  a  ligature  i-s  tied  about  an  artery,  it 
is  this  coat  which,  by  its  toughness,  withstands  the 
operation  of  the  cord,  wlien  the  internal  coats  are  cut 
and  give  way.  It  may  be  dissected  into  several  layers, 
especially  in  an  old  subject. 

Muscular  coat. — The  middle  or  muscular  coat  of 
an  artery  ia  of  a  very  distinct  structure ;  for  although 
some  (trusting  to  chemical  tests,  and  neglecting  the 
finest  suite  of  experiments  by  Mr.  Hunter,  which  go  to 
prove  the  muscularity  of  the  arteries,)  have  denied  that 
this  coat  consists  of  muscular  fibres  ;  yet  there  is  not 
the  slighest  doubt  that  it  is  fibrous,  that  these  fibres 
contract,  and  that  they  lose  their  contractile  power  on 
death.  This  coat  consists  of  fine  muscular  fibres, 
which  run  in  a  course  around  the  artery  :  none  go  in 
the  length  of  the  artery,  nor  run  obliquely  in  the 
human  subject.  It  is  a  mistake  to  suppose  that  these 
are  not  visible  in  the  greater  aiteries,  although  it  be  in 
the  smaller  branches  tliat  tliey  bear  the  largest  propor- 
tion to  the  other  coats. 

Indeed,  it  is  well  known  that  the  arteries  possess 
two  distinct  properties :  1.  Elasticity,  !2.  Muscularity. 
The  former  quality  is  possessed,  in  the  greatest  degree, 
by  the  arteries  near  the  heart :  the  latter  quality  is  pos- 
sessed, in  a  larger  proportion,  by  the  arteries  more 
remote  from  the  heart.  The  elastic  property  is  well 
calculated  to  resist  the  shock  of  the  heart's  action  ;  but 
in  the  extremities  this  is  not  necessary,  for  there  the 
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violence  of  the  heart's  motion  is  subdued  or  diminished^ 
and  then»  consequently,  there  is  a  necessity  for  a  second 
power,  similar  to  that  of  the  heart,  viz.  the  muscular 
power  of  the  arterial  coats. 

Internal  coat. — The  inner  coat  of  an  artery, 
sometimes,  but  very  improperly,  called  cuticular  coat, 
is  very  thin  and  smooth,  and  very  easily  torn,  especi** 
ally  in  its  transverse  direction.  The  density  and  fine- 
ness of  its  texture  is  for  the  purpose  of  retaining  the 
Uood,  and  its  smoothness  for  permitting  the  bl<xKi  to 
flow  with  the  least  possible  interruption.  But  there  is 
another  property  more  difficult  to  comprehend  fully : 
an  endowment  of  life,  and  a  mutual  influence,  which 
exists  betwixt  this  coat  and  the  contained  fluid,  without 
which,  as  it  appears  to  me,  the  circulation  could  not 
proceed  at  all. 

The  VASA  VASORUM  are  those  small  arteries  and  veins 
which  enter  into  the  coats  of  the  artery,  to  nourish 
them,  and  to  support  their  living  properties.  For  the 
blood  within  the  cavity  of  the  artery,  though  it  be 
arterial,  is  not  capable  of  giving  a  supply,  neither  of 
nourishment  nor  of  power  of  any  kind  to  the  coats } 
by  which  we  see  that  it  is  not  the  contact  of  arterial 
blood  that  sufiices  to  the  supply  of  living  parts,  the 
blood  must  be  sent  through  the  small  arteries,  and 
must  sufler  the  agency  of  these  small  arteries. 

The  vasa  vasorum  pass  to  the  proper  coats  of  the 
arteries,  by  perforating  the  sheath,  and  are  carried 
through,  as  it  were,  by  the  support  and  connection  of 
the  cellular  membrane.  It  is  this  circumstance  which 
makes  the  surrounding  cellular  substance  of  the  artery 
a  matter  of  vast  importance  in  operations  on  the  arte- 
ries, for  if  it  be  destroyed,  so  also  are  the  nourishing 
vessels,  and  then  the  artery  is  a  dead  tube,  and  sloughs 
under  tlie  ligature. 

Cellular  coats.-^ There  is  a  cellular  coat  betwixt 
the  sheath  and  the  outer  tendinous  coat;  another 
layer  of  cellular  membrane  intervenes  betwixt  the  outer 
and  muscular  coat ;  and,  again,  a  third  layer  of  cellular 
substance,  (which,  however,  is  very  fine,^  is  interposed 
betwixt  the  muscular  and  inner  coat  of  tne  artery. 
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There  is  no  subject  of  physiology  more  important 
than  the  consideration  of  the  causes  which  accelerate 
or  retard  the  blood  in  the  arteries,  and  none  on  which 
it  appears  to  me  that  more  extraordinary  mistakes  have 
been  entertained. 

The  increasing  muscularity  of  an  artery,  as  it  extends 
from  the  heart,  is  a  provision  for  giving  increase  of 
arterial  power  in  proportion  to  the  diminution  of  the 
power  of  the  heart.  By  the  due  distribution  of  these 
two  powers  the  blood  is  made  to  circulate  with  an 
equal  velocity  in  parts  near  and  in  parts  remote  from 
the  heart ;  yet  the  length  of  an  artery  has  been  con- 
sidered as  a  means  of  subduing  the  velocity  of  the 
blood,  and  the  tortuous  form  of  an  artery  has  been 
considered  as  the  most  effectual  check  to  the  force  of 
circulation.  Exactly  the  reverse  of  this  is  the  case. 
A  few  examples  wilJ  prove  it.  The  blood  mounts 
against  the  power  of  gravity  to  the  head  ;  an  increasing 
tortuosity  distinguishes  the  arteries  of  the  head.  And 
so  the  arteries  of  the  temple  and  the  occiput  increase 
in  their  tortuosity  as  they  advance  upwards.  The 
arteries  of  the  mamma  go  in  a  straiglit  course  while 
the  woman  is  not  suckling,  but  if  she  should  die  while 
nursing,  then  the  tortuous  ibrm  of  the  arteries  may  be 
demonstrated  by  injections,  and  is  very  remarkable. 
If  a  tumour  grows  upon  any  part  of  the  body  requirmg 
or  exciting  a  greater  flow  of  blood  to  the  part,  then 
we  find  that  the  vessels  of  the  part,  which  in  their 
natural  state  are  nearly  straight,  assume  a  tortuous 
form  at  the  same  time  that  tliey  are  enlarged.  The 
surgeon  knows  well  that  if  he  cuts  a  tortuous  vessel 
in  an  operation,  the  blood  flows  from  it  with  a  force 
much  greater  than  from  a  vessel  in  its  natural  state. 
If  the  muscles  of  animals  require  much  and  long  exer- 
tion, they  require  also  more  blood  to  preserve  an  in- 
creased irritability  or  power  of  action,  and  therefore 
they  require  tortuous  arteries.     Thus  the  muscles  of 
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the  jaws  of  the  lion,  the  muscles  of  such  animals  as 
cling  and  hang  to  branches  of  trees,  possess  tortuous 
arteries  to  carry  on  the  circulation  with  more  than 
common  power  during  their  lonj?  and  powerful  con- 
tractions. More  numerous  proofs  might  be  given  to 
show  that  the  tortuous  artery,  being  an  artery  with  an 
increased  muscularity,  is  ever  a  more  powerful  artery. 
Another  circumstance  may  be  demonstrated,  and  that 
is^  that  a  tortuous  artery  is  one  which  impedes  the 
blood  while  it  is  passive,  and  has  an  unusual  power 
of  accelerating  the  blood  when  its  muscular  coat  is 
excited. 

It  appears  to  me,  that  the  nature  of  the  forces  cir- 
culating the  blood  have  been  much  overrated  by  ex- 
perimenters, from  the  neglect  of  a  principle  which 
more  than  any  other  should  raise  our  admiration,  and 
is  important  in  the  practice  of  surgery.  They  have  cal- 
culated the  power  of  the  heart  by  the  difficulties  to  be 
overcome  in  the  circulation.*  They  have  made  a  fluid  of 
the  exact  degree  of  viscidity  of  the  circulating  blood ; 
they  have  put  this  into  a  glass  tube,  the  extremity  of 
which  was  drawn  into  a  capillary  vessel ;  they  have 
raised  the  fluid  in  the  tube  until  it  flowed  through  the 
capillary  extremity,  and  by  the  height  of  the  column 
they  have  calculated  the  force  necessary  to  push  the 
fluid  onward.  But  the  operations  of  nature  in  a  living 
bptfy  cannot  thus  be  calculated,  for  there  must  come  a 
living  property  into  the  estimate.  The  Creator  has  not 
contrived  means  of  overcoming  an  obstruction,  but 
through  the  influence  of  life  has  removed  that  obstruc- 
tion sdtogether,  which  exists  in  dead  parts.  These  ex- 
perimenters are  contriving  means  to  measure  the  cohe- 
sion which  takes  place  between  the  fluid  and  the  solid 
parts,  but  it  would  have  been  well  to  have  enquired 
whether  in  the  living  frame  such  attraction  takes  place 
as  exists  between  the  particles  of  dead  matter,  or  whether 

^  Borelli,  estimating  the  power   of  muscles    according  to  their 
^^jgbt,  calculated  that  the  force  of  the  heart  equalled  180,000  lbs. 
Kiell,  by  a  complicated  process,  came  to  the  conclusion  that  its 
u*i^**  equal  only  to  five  ounces  and  a  half. 
Hales  calculated  that  its  force  was  equal  to  50  lbs. 
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or  not  that  attraction  was  modified  by  the  influence  of 
life.  Infactjin  the  living  body,  the  cohesion  or  attraction 
betwixt  the  fluids  and  the  vessels  is  destroyed ;  there  is 
no  such  cause  of  retardation  as  we  witness  in  dead 
tubes  in  inert  matter.  A  weak  impetus  propels  the 
blood,  because  it  has  not  the  force  of  attraction  to 
overcome ;  but  if  by  injury,  inflammation,  or  any  other 
derangement,  the  peculiar  influence  existing  betwixt 
the  vessels  and  their  fluids  ia  deranged,  attraction  takes 
place,  then  the  blood  adheres  to  the  sides  of  the  ves- 
sels, coagulates  and  stops,  which  is  the  occasion  of 
the  spontaneous  stopping  of  the  blood  in  cut  vessels  j 
and,  I  must  add,  that  this  is  a  principle  most  strangely 
overlooked  in  many  ingenious  books,  which  oflTer  an 
explanation  of  this  circumstance. 

When  we  have  persuaded  ourselves  that  we  have 
arrived  at  some  just  notions  of  the  power  circulating 
our  blood,  and  have  in  imagination  placed  the  frame 
of  the  human  body  before  us,  and  contemplated  the 
various  results  from  the  circidation  of  a  living  fluid, 
our  conception  of  these  wonders  is  imperfect,  until  we 
see  the  body  in  activity,  and  witness  the  effects  upon 
the  blood,  of  the  change  from  repose  to  exertion. 

The  instant  that  a  man  becomes  animated,  or  starts 
into  exertion,  the  motion  of  the  blood  is  thrown  into 
disorder.  There  is  no  longer  the  measured  activity  of 
the  heart,  and  the  gentle  and  equable  motion  of  tlie 
lungs.  The  whole  vital  organs  suffer  the  nature  of  a 
revolution.  Is  this  an  error  or  an  imperfection  in  the 
fiame-work?  Far  otherwise  ;  out  of  this  agitation,  and 
seeming  irregular  violence,  come  additional  means  for 
sustaining  the  activity  of  the  body.  It  is  like  those 
changes  in  nature,  storms  and  tempests,  and  extremes 
of  heat  and  cold,  which  seem  the  forerunners  of  mis- 
fortune, but  which  remove  whatever  is  stagnant  and 
noxious  ;  preserving  all  nature  in  healthful  activity. 

The  valves  of  the  veins  are  provided  for  the  exer- 
cise of  the  body ;  through  them  the  pressure  of  the 
muscular  frame-work,  when  employed  in  walking,  run- 
ning, leaping,  or  any  sort  of  exertion,  becomes  a  power 
additional  to  that  of  the  heart  and  arteries  in  circulating 
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the  bloocL  While  the  vems  are  tubes^  conveying  back 
the  Mood  which  was  sent  out  by  the  arteries  from  the 
heartv  they  are,  from  their  capacity  and  their  numbers, 
also  reservoirs  of  the  blood  which  moves  through  them 
languidly.  The  veins  are  compressible  by  the  muscles : 
dus  compressibility  is  so  far  from  being  an  imperfect 
tion  in  the  apparatus  of  the  circulation  (an  opinion  too 
hastily  received),  that  it  is  attended  with  the  most 
happy  result ;  since  through  this  effect  solely  there  is 
ever  preserved  an  equality  betwixt  the  force  and  ra- 
pidity of  circulation  and  the  muscular  exertions. 

mtbout  the  valves  of  the  veins,  which  hinder  the 
blood  from  moving  retrograde,  the  pressure  of  the 
muscles  would  not  efiect  this  purpose  of  throwing  the 
blood  in  increased  quantity  upon  the  heart ;  the  blood 
would  be  forced  by  exertion  to  the  extremities,  instead 
of  towards  the  centre  of  the  circulation.  The  observa- 
tions of  those  who  preceded  Harvey  went  thus  far ;  and 
Fabricius  distinctly  says,  that  the  valves  of  tlie  veins 
were  to  prevent  the  blood  from  being  forced  outwards 
upon  the  extremities  during  exertion.  They  can  bestow 
00  additional  activity ;  they  only  direct  the  impulse  re- 
ceived fr<Hn  the  muscles  ok'  the  extremities  towards  the 
heart. 

The  heart  assumes  an  activity  proportioned  to  the 
Mood  which  it  receives  ;  and  the  lungs,  always  in  sym- 
pathy with  the  heart,  partake  of  this  activity,  and  the 
respiration  is  increased.  The  office  of  the  lungs  is  to 
reibder  the  blood  capable  of  supporting  the  life  of  the 
body,  and  in  an  especial  manner  the  irritability  of  the 
muscles  ;  now  the  motions  of  respiration  are  in  propor- 
tion to  the  quantity  of  blood  which  has  been  com- 
pressed from  the  veins,  and  placed  under  the  more 
active  operations  of  the  heart  and  arteries^  It  is  thus 
that  an  activity  is  given  to  the  circulation,  and  conse- 
quently the  means  of  supporting  the  irritability  of  the 
muscles,  in  the  proportion  to  its  expenditure  in  exer- 
tions. 

The  circle  of  operations  is  in  this  succession ;  the 
muscles  compress  the  veins ;  the  heart  is  distended 
with  blood  ^  the  hings  aie  excited  by  the  state  of  the 
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heart  i  the  activity  of  the  circulation  and  the  respiration 
is  thus  promoted  :  and  the  effect  is,  that  the  circulation 
in  the  muscles  is  increased,  and  their  irritability  thereby 
supported. 

The  action  of  the  muscles  has  not  only  an  influence 
in  sending  back  tlie  blood  to  the  heart,  but  also  in 
accelerating  the  flow  of  blood  outwardly  through  tlie 
arteries.  In  performing  an  operation  on  an  infant,  or 
trying  to  suppress  an  hsemorrhage  from  a  drunken  man, 
I  have  witnessed,  with  surprise,  the  additional  force 
given  to  the  jet  of  blood  from  an  artery  during  tlie 
moment  of  exertion. 

It  is  fortunate  that  we  can  have  recourse  to  the  ac- 
count of  experiments  made  by  a  man  of"  veracity, 
instead  of  repeating  hateful  experiments  on  dying  ani- 
mals.  When  Hales  was  attempting  to  estimate  the 
power  of  the  heart  by  attaching  glass  tubes  to  the 
arteries  of  a  horse,  and  admitting  the  blood  to  rise  into 
the  tube,  he  observed  that  an  occasional  variation  took 
place  in  the  length  of  the  column  of  blood  ;  and  this  not 
attributable  to  the  force  of  the  heart,  but  to  the  exer- 
tions of  the  creature.  He  saw,  even  in  the  moment  of 
its  expiring,  that  the  blood  rose  remarkably  in  the 
tube  ;  and  that  on  stopping  the  nostrils  of  the  animal, 
the  blood  rose  five  inches ;  that  it  rose  considerably 
and  suddenly  on  the  animal  drawing  a  deep  inspiration. 

Hales  observed  accurately,  but  he  drew  a  wrong 
conclusion.  He  tliought  this  additional  rise  in  the 
coiumn  of  blood  was  owing  to  the  dilatation  of  the 
hings,  and  tlie  greater  freedom  with  which  the  blood 
passed  from  the  right  to  the  left  side  of  the  heart.  On 
the  contrary,  we  know  tliat,  during  a  struggle,  there  is 
a  greater  difficulty  in  the  circulation  tlirough  the  lungs. 
The  true  explanation  of  this  effect  must  be  derived 
from  the  observation  of  the  manner  in  which  the  heart 
and  great  vessels  are  guarded,  by  the  tension  of  the 
membranes  which  are  around  them ;  and  which  ten- 
sion is  increased  in  a  remarkable  manner  during  the 
violence  of  coiporeal  action  ;  without  which,  indeed, 
the  heart  would  be  overpowered  by  the  blood  sent  in 
upon  it  J   and  by  which    the    additional  force  of  the 
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abdominal  muscle  and  diaphragm  is  still  employed  in 
accelerating  the  blood  in  the  course  in  which  it  ought 
to  flow.  . 

In  this  review  of  the  forces  circulating  the  blood,  by 
giving  to  the  vessels,  and  to  the  membranes  surround- 
ing the  heart,  their  due  importance,  I  have  somewhat 
diminished  the  value  of  the  heart's  action,  and  reduced 
it  to  the  regulation  of  the  general  current  of  the  fluids, 
and  the  action  of  the  lungs  in  connection  with  the  cir- 
culating system.  When  we  reflect  that  the  blood  of 
some  creatures  circulates  without  a  heart,  and  see 
acephali  born  without  a  heart,  yet  fnlly  nourished,  — 
and  when  we  see  the  aortic  system  of  fishes  removed 
almost  out  of  the  influence  of  the  heart,  —  and  when 
we  see  that  the  heart  of  all  animals  is  placed  in  juxta- 
position, and  in  accurate  sympathy  with  the  lungs,  — 
it  is  impossible  to  refuse  assent  to  the  proposition,  that 
the  arteries  possess  the  chief  power  in  circulating  the 
blood  through  the  corporeal  system  ;  and  that  the  neart 
is  rather  the  regulator  than  the  prime  and  efficient 
cause  of  the  circulation.  And  by  this  it  is  not  only 
meant  that  its  state  of  excitement  and  activity  com- 
mands and  draws  after  it  the  motion  of  the  blood 
generally,  but  that  it  regulates  the  actions  of  th^  lungs, 
in  exact  accordance  with  the  state  of  the  blood  and 
the  necessities  of  the  system. 

I  have  shown  that  tne  irregularity  in  the  demand  of 
remote  parts  for  blood  cannot  be  answered  by  the 
acceleration  or  diminution  of  the  heart's  action  ;  that 
the  principal  organs  of  the  system  have  a  provision  for 
that  partial  increase  of  activity  in  their  vessels  which 
does  not  disturb  the  general  economy,  nor  call  for  the 
action  of  the  heart.  I  think  I  have  shown  that  the 
object  could  not  be  effected  by  the  increase  or  diminu- 
tion of  the  heart's  activity ;  and  that  if  the  endowment 
and  vital  properties  of  the  organs  were  entirely  de- 
pendent  upon  the  general  force  of  circulation,  and  not 
on  the  capacity  of  their  own  system  of  vessels,  to 
increase  or  diminish  the  force  of  the  blood,  life  would 
be  held  by  a  still  more  precarious  tenure  than  it  is  : 
the  vital  action  would  interrupt  the  general  system,  and 
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the  agency  of  passion,  imd  mental,  and  even  corporeal 
activity,  would  disturb  the  economy  of  tlie  organs 
essential  to  life. 

For  entering  on  this  subject  I  have  offered  the 
apology,  that  I  felt  myself  obhged  to  do  so  by  tlic 
nature  of  my  daily  occupations.  But  surely  there  is 
another  and  better  reason  in  the  nature  of  the  subject 
itself.  To  ascertain  the  difference  between  fluids 
moving  in  pipes,  and  according  to  tlie  laws  of  extended 
nature,  and  the  circulation  of  fluids  in  the  vessels  of 
living  beings,  must  be  an  important  part  of  science. 

It  is  interesting  to  him  who  loves  to  take  an  extensive 
survey  of  nature,  and  very  important  to  the  student 
who  is  about  to  devote  himself  to  the  survey  of  ani- 
mated nature,  to  perceive,  by  these  proofs,  tliat  there 
are  new  principles  and  new  laws  to  be  studied.  By  the 
novelty  of  this  enquiry,  to  some  it  may  prove  the 
occasion  of  opening  those  sensibilities  to  the  works  of 
nature  which,  by  habit  of  inattention,  have  been  lost  to 
things  seen  in  the  more  familiar  path  of  existence.  To 
contemplate  with  the  microscope  the  circulation  of 
the  blood  in  minute  vessels,  makes  the  head  giddy,  so 
surprising  is  the  rapidity  of  the  globules  of  blood; 
and  on  raising  the  head,  and  calmly  considering  the 
matter,  the  surprise  does  not  cease  ;  we  have  surveyed 
a  new  worid,  where  the  velocity  and  seeming  impetus 
have  no  sufficient  cause,  and  to  which  the  laws  of 
things  hitherto  familiar  do  not  extend. 


GENERAL  PLAN  OF  THE  ARTERIES. 
AORTA. 
The  arteries  of  all  the  body  (excepting  only  those  oi" 
the  lungs  employed  merely  in  oxygenating  the  blood) 
arise  from  one  trunk,  the  aorta  ;  which  we  must  describe 
as  of  great  size,  since  we  compare  it  with  other  arteries, 
but  which  is  wonderfully  small,  considering  that  it  is 
of  its  branches  only  that  the  whole  arterial  system  is 
composed. 

Tnose  will  have  the  truest  notion  of  the  distorted 
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tif  ma  ti6rts  wild  have  studied  the  anatomy  of 
the  heart  ltd  root  is  deep  buried  in  the  flesh  of  the 
heart.  In  the  Tortoise  we  see  the  flesh  of  the  heart 
rising  round  the  root  of  the  aorta,  and  endowing  it 
with  the  power  of  k  tecond  ventricle :  in  the  Frog  we 
find  itd  internal  surface  beset  with  a  triple  row  of 
valves,  and  its  coats  ar6  like  those  of  a  ventriclci  they 
ire  so  Exceedingly  strong :  in  Man  we  find  it  plainly 
jhuscular,  surrounded  in  circles  with  great  fibres,  and 
hdving  much  muscular  powen 

'The  beginning  of  the  aorta,  then,  lies  deep  in  tihe 
fiesh  of  the  heart;  it  is  ther^  that  it  gives  off  its  co- 
ronary arteries :  it  bulges  at  its  root  into  three  great 
knobs,  which  mark  the  place  of  its  three  valves,  and 
are  called  the  lesser  sinuses  of  the  aorta ;  it  is  large  at 
the  root,  it  grows  smaller  as  it  rises,  it  mounts  upwards 
and  backwards  from  the  hearty  till  it  begins  to  form  its 
arch  of  curvature;  its  direction  is  first  towards  the 
light  side  of  the  thorax ;  looking  backwards,  it  turns 
in  a  very  distorted  manner^  where  it  forms  the  arch ; 
it  strides  over  the  root  of  tlie  lungs,  "going  lidw  to  the 
left  iside  and  backwards,  till  it  touches  the  spine ;  its 
arch  lies  so  upon  the  forking  of  the  trachea,  that  its 
aneurisms  often  burst  into  the  lungs :  it  then  applies 
itself  close  to  the  spine,  so  that  in  aneurisms  the  pressure 
of  the  aorta  oft«n  destroys  the  vertebrae ;  and  now 
lying  along  the  left  side  m  the  spine,  and  with  the 
oesophagus  running  close  by  it,  it  passes  down  through 
the  thorax,  and  from  that  to  the  belly  under  the  crura 
of  the  diaphragm. 

This,  then,  may  serve  as  a  short  description  of  the 
aorta,  which  is  the  root  of  all  those  arteries  which  we 
proceed  now  to  explain.  It  is  the  trunk  from  which 
the  general  tree  of^the  arteries  is  to  be  traced. 

From  the  arch  of  the  aorta  go  off  thriee  great  arteries, 
which  rise  to  the  head^  or  bend  sidewise  towards  the 
krms,  and  so  nourish  all  the  utoef  parts  of  the  body. 
pf  these  three  arteries,  the  first  is  a  ^reat  one,  htoied 
Arteria  Innoiminata,  which  (iotitaikis^  if  I  may  so  express 
it^  the  EIGHT  CAROTID  and  the  right  subclavian,  atid 
ctivioa  so  as  to  fonn  tiliose  tw6  art^ric^  abbut  one  mch 
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afler  it  arises  from  the  arch  ;  the  next  is  the  tefl  carotid 
artery,  going  tu  the  head ;  the  third  is  the  left  sub- 
clavian, going  to  the  left  arm.  The  roots  of  these  tlirec 
braoches  occupy  a  great  part  of  the  arch  of  the  aorta. 

ARTERIA    INNOMINATA. 

The  right  carotid  and  riglit  subclavian  arteries  arise 
from  the  innominata.  The  right  subclavian  goes  off 
io  a  more  direct  course  tlian  the  left  ;  it  is  thought  to 
receive  the  blood  more  fully  ;  perhaps,  also,  it  is  rather 
larger  tlian  the  left  subclavian  :  but,  at  all  events,  there 
is  something  pecuHar  in  tlie  mechanism  of  the  right 
arm  ;  most  proljably  it  is  the  peculiar  form  or  direction 
of  this  artery  that  gives  to  the  right  arm  a  superior 
dexterity  and  strength.  When  Horses  are  to  be  broken, 
we  find  the  chief  difficulty  to  consist  in  teaching  them 
to  move  equally  with  both  feet,  for  they  prefer  the 
right ;  when  a  Dog  trots,  or  when  he  digs  the  ground, 
he  goes  with  his  right  side  foremost,  and  digs  chiefly 
with  his  right  foot;  and  in  these  creatures  we  find  the 
same  arrangement  o£  these  arteries  as  in  ourselves. 
But  in  Birds,  where  au  equal  balance  of  strength  is 
required  tor  the  wings,  both  subclavian  arteries  are 
distinct  brauches  of  the  aorta.  When  we  lose  our  arm, 
the  left  hand  acquires  by  use  all  the  strength  and 
dexterity  of  the  right.  Since,  then,  either  arm  can 
acquire  this  dextery,  and  since  the  right  leg  is  stronger 
by  its  dependence  upon  the  motions  of  the  right  hand, 
we  have  every  reason  to  believe,  that  the  preference 
given  to  the  right  hand  has  some  physical  cause,  and 
that  it  is  the  peculiar  form  of  this  artery,  viz.  going 
off  more  directly  on  tlie  right  side,  and  that  those  who 
are  ambidexter  must  have  the  right  as  well  as  the  left 
subclavian  going  off  as  one  independent  branch. 

There  is  another  peculiarity  which  has  occurred. 
This  arch  sometimes  gives  out  four  branches,  and  the 
left  subclavian,  arising  first  from  the  arch,  has  passed 
beliiod  the  trachea,  betwixt  the  trachea  and  the  oeso- 
phaguB.  In  a  subject  dying  of  difficult  deglutition, 
which  had  subsisted  from  childhood,  it  was  attributed 
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to  the  pressure  of  this  preternatural  artery,  an  effect 
which  1  cannot  easily  believe;  and  it  has  been  proposed 
to  rank  it  as  a  new  and  certainly  incurable  species  of 
disease,  under  the  title  of  dysphagia  lusoria,  as  arising 
from  a  lusus  naturse  of  this  artery. 

LEFT    CAROTID. 

The  next  branch  of  the  arch  is  the  left  carotid. 
The  two  carotids  mount  along  the  sides  of  the  neck, 
are  felt  beating  strongly,  and  seem  much  exposed. 
They  retire  for  protection  behind  the  prominence  of 
the  thyroid  cartilage.  They  divide  into  external  and 
internal  carotids  under  the  angle  of  the  jaw.  The 
EXTERNAL  CAROTID  suppUcs  the  ucck,  the  face,  the 
inside  of  the  throat ;  and  the  reader  will  have  chiefly 
to  observe  its  course  all  along  the  neck,  its  branching 
at  the  angle  of  the  jaw,  and  the  operations  and  wounds 
about  the  throat,  neck,  face,  and  especially  about  the 
root  of  the  ear. 

r 

LEFT    SUBCLAVIAN. 

The  left  subclavian  is  the  third  branch  of  the  aorta. 
Each  subclavian  artery  varies  its  name  according  to 
the  parts  through  which  it  goes.  This  great  artery  of 
the  arm  is  named  subclavian  under  the  clavicle,  where 
it  gives  branches  to  the  neck ;  axillary  in  the  arm- 
pit, where  it  gives  branches  on  the  one  hand  to  the 
scapula,  on  the  other  to  the  breast.  It  is  named  bra- 
chial where  it  runs  down  the  arm,  and  where  there 
are  few  important  branches  ;  and,  finally,  its  branches^ 
into  which  it  divides  at  the  bend  of  the  arm,  are  named 
RADIAL,  ULNAR,  and  INTEROSSEOUS,  becRuse  they  re- 
spectively run  along  these  parts,  the  radius,  the  ulna, 
and  the  interosseous  membrane. 

THORACIC   AND   ABDOMINAL   AORTA. 

The  aorta,  aft;er  completing  its  arch,  passes  through 
*J^^thorax,  giving  but  few  branches,  and  those  very 
dender.    But  the  abdominal  aorta,  as  soon  as  it  has 
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emerged  from  under  the  crura  of  the  diaphragm,  gives 
three  great  abdominal  arteries  ;  first,  the  celiac,  going  * 
in  tliree  branches  to  the  liver,  the  stomach,  ana  the 
spleen ;  secondly,  the  superior  mesenteric,  which 
furnishes  all  the  small  intestines ;  and  thirdly,  the 
lower  mesenteric,  which  suppUes  most  of  the  great 
intestines  down  to  the  rectum.  The  arteries  ot  the 
kidneys  and  of  the  testicles  follow  these,  and  then  the 
aorta  divides  into  two  great  branches  for  the  pelvis 
and  legs. 

The  ILIAC  ARTERIES  are  the  two  great  branches  into 
which  the  aorta  divides  within  the  abdomen,  and  these 
again  are  each  subdivided  into  two  great  arteries  ;  the 

INTERNAL  ILIACS    tO    SUDply   the   pclvis,    the    EXTERNAL 

iLiACs  to  go  to  the  thigh. 

INTERNAL    ILIACS. 

The  INTERNAL  ILIAC  Supplies  the  bladder,  the  rec- 
tum, the  womb,  with  lesser  arteries ;  but  its  great 
arteries  go  out  by  the  openings  of^  the  pelvis  to  supply 
the  very  large  muscles  of  the  hip  and  thigh.  Thus 
the  GLUTEAL,  a  very  great  artery,  turns  round  the 
bone,  goes  out  by  the  sciatic  notch,  and  goes  to  the 
glutfeal  muscles.  The  sciatic,  almost  equally  large, 
turns  down  along  the  hip  opposite  to  the  gluta3al, 
which  turns  up.  The  pudic,  of  great  size,  also  turns 
out  of  the  pelvis,  turns  inwards  again  towards  tiie  root 
of  the  penis,  and  belongs  entirely  to  the  private  parts, 
as  its  name  implies. 


EXTERNAL    ILIACS. 

The  EXTERNAL  ILIAC,  wheu  it  passes  out  of  the  ab- 
domen, takes  the  name  of  femoral  artery  :  it  divides 
into  two  large  arteries  a  little  below  the  ligament  of  the 
thigh  :  the  one  goes  deep,  belongs  to  the  muscles,  and 
is  called  profunda  ;  it  furnishes  all  the  thigh,  and  it 
miglit  with  the  strictest  propriety  be  named  the  femoral 
artery.  The  femoral  artery,  as  we  call  it,  is  the 
other  great  branch,  which  continues  superficial,  runs 
obliquely  down  the  fore  part  of  the   tliigh,  gives  few 
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ami  but  trivial  branches  to  the  thigh,  and  is  reallr 
destined  for  the  leg.  When  the  artery  turns  inwards 
towards  the  ham,  it  is  named  popliteal  artert  ;  and, 
like  the  artery  at  the  bend  of  the  arm,  this  one  at  the 
bending  of  the  knee  divides  into  three  great  branches, 
whicli,  like  those  of  the  arm,  take  their  names  from  the 
bones  along  which  they  run ;  the  anterior  tibial 
ARTERY  lies  on  the  fore  part  of  the  tibia;  the  poste- 
rior TIBIAL  ARTERY  runs  along  the  back  part  of  the 
tibia  ;  the  fibular  artery  runs  along  the  nbula  ;  and 
these  great  arteries  terminate  by  making  arches  with 
each  other  in  the  sole  of  the  foot,  in  the  same  manner 
that  the  radial  and  ulnar  arteries  join  in  great 
arches  in  the  palm  of  the  hand. 

This  slight  plan  I  have  chosen  to  throw  out  before 
my  reader,  that  the  succeeding  parts  may  seem  more 
methodical,  and  that  he  may  have  at  a  slight  glance 
the  chief  parts  of  his  task  Iwfore  him;  and  knowing 
all  his  duty,  he  cannot  be  inattentive  to  that  on  which 
the  lives  of"  his  fellow-creatures  must  so  often  depend, 
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OF   THE    CAROTID    ARTERIES    IN    GENXRAt.. 

The  carotid  arteries  are  also  named  the  Arteri« 
Cerebri,  as  if  they  were  the  sole  arteries  of  the  brain  ; 
and  the  ancients,  either  ignorant  or  forgetful  of  there 
being  any  other  arteries  for  the  brain,  or  not  observing 
that  the  vertebral  arteries  might  convey,  blood  enough 
for  the  functions  of  the  brain,  did  actually  name  the 
carotids  the  Arterias  Soporifera; ;  believing  that,  if  they 
were  tied,  the  person  must  fall  asleep.*  How  a  person 
might  die  from  having  the  great  arteries  of  the  head 
tied,  1  can  most  readily  conceive  ;  but  how  he  should 

*  The  luime  which  we  use,  vii.  that  of  carotids,  is  synonyinoua  in 
Xinek  with  Arterite  Soporaltf. 
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mdier  fall  aslee]*.  and  not  die,  is  quite  beyond  my  com. 
prehension ;  and  yet  many  of  the  best  anatomists,  in 
the  best  age  of  anatomy,  have  abused  their  time  repeat- 
ing these  experiments.' 

*  ValsAlva,  Van  Svieuo,  PechUutu,  Lower,  nd  etpccially  Dre- 

lincurtius  in  his  Experimenla  Canicidia,  «sd  many  odien,  spent 
days  and  weeks  iu  tying  up  the  carotids  of  Dogs.  What  does  all 
this  imply  ?  Surely  a  strong  belief  in  tales  which  wonld  disgrace  the 
Arabian  Nights  ;  tales  concerning  a      "  '  '    "  '  * 


_        __  .  _ .    _ .        ^  ..  r  of  tying  a  cord  round 

the  neck  of  a  She-goat,  or  eren  of  a  young  Man,  so  that,  iridtout 
hurting  them,  they  should  be  made  to  sleep  or  a'ake,  according  to 
the  bidding  of  the  spectators. 

Costffius  first  tells  this  tale:  "  Circumforaneous  mountebanlo 
(says  he*)  often  perform  this  miracle.  Tlicy  tie  a  ligature  round 
nie  jugular  veins  of  a  She-goat ;  and  they  tighten  it  and  relax  it 
from  time  to  time,  so  that  at  their  pleasure  the  animal  falls  down 
motioulesB  and  stupid,  and  at  their  bidding  leaps  up  again  with  great 
vigour."  The  most  incredible  talcs  soon  followed,  and  soon  crept 
into  otherwise  good  and  useful  books.  Even  HoSinan  seems  not 
unwilling  to  believe  that  the  Assyrians  had  been  ia  use  of  tying  up 
the  jugular  veins  in  their  young  men  before  circumcision,  that  they 
might  feel  less  patn.  A  serious  operation  God-wot  !  for  so  slight  a 
cause.  Even  Alurgugni  talks  more  seriously  of  the  She-goat,  and 
of  this  snibbing  of  the  young  men  of  Ase}TtB,  than  one  could  wiah 
in  respect  to  the  character  of  one  so  truly  great  as  Morgagni.+ 
But  the  person  the  most  celebrated  in  this  affair  was  Uealdus 
Columbus  ;  and  the  wildest  and  most  barefaced  tale  that  ever  was 
told,  is  that  delivered  by  his  popil  VtJverda,  in  his  Anatomy  of  the 
Human  Body. 

"  The  carotid  arteries  (says  Valverda)  being  lied  up,  or  any  how 
obstructed,  the  person  grows  stupid,  and  falls  presently  iuto  a  pro- 
found sleep.  This  experiment  I  saw  at  Pisa  in  the  year  I55i.  It 
was  performed  upon  a  young  man  by  the  celebratea  Columbus  in 
the  presence  of  a  great  many  gentlemen  and  strangers,  with  no  less 
misery  to  them  than  amusement  to  us  (the  pupils),  who,  though  we 
knew  the  cause,  ascribed  it  altogether  to  the  black  art."  But  if 
any  one  word  of  this  were  true,  Valverda  would  have  told  ub,  and 
been  proud  to  tell  us,  by  what  particular  operation,  ligature,  or 
pressure,  this  strange  thing  was  performed  ;  and  Columbus  himsell^ 
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Galen  has  explained  it  well,  saying,  "  that  physicians 
and  philosophers,  tying  the  carotid  arteries,  tie  in  along 
with  them  the  recurrent  nerves  which  serve  for  the 
voice ;  and  if  they  will  have  silence  to  be  sleep,  no 
doubt  the  creature  is  mute  after  their  awkward  opera- 
tion ;  but  no  other  function  is  hurt  neither  then  nor 
afterwards.** 

This  is  probably  the  whole  truth  ;  for  if  but  one  Dog 
lives  after  both  carotids  are  tied,  nothing  can  be  more 
certain  than  that  those  which  die  must  have  suffered 
by  some  awkwardness  or  disease.  Is  it  wonderful  that, 
after  such  a  cruel  tedious  operation  as  this  is,  the  Dog 
shoidd  be  exhausted,  should  be  weakened  by  loss  of 
blood,  should  feel  sore,  and  han^  his  head  and  droop, 
and  let  the  slaver  fall  from  his  jaws  ?  that  he  should 
skulk  in  comers,  look  side-long,  be  jealous,  and  not 
easily  moved  from  his  hole  ?  These  are  what  they  have 
thought  fit  to  call  drowsiness  and  signs  of  sleep  ;  but 
it  is  such  drowsiness  and  such  sleep  as  woidd  have  fol- 
lowed such  a  cutting  up  of  the  creature's  neck,  whether 
the  experiment-maker  had  touched  the  carotids  or  not. 
The  creature  lolls  its  tongue,  hangs  its  head,  closes  its 
watery  and  heavy  eyes,  is  drowsy,  or,  in  other  words, 
feverish  for  many  days :  it  eats  with  all  the  voracity  of 
a  Dog,  but  with  difficulty,  and  slowly,  owing  to  the 
swelling  of  its  throat ;  and  if  it  dies,  it  dies  from  the 
same  cause.  Nothing  is  more  certain  than  that  these 
are  the  only  particular  effects,  and  that  the  carotids  of 
a -Dog  may  be  tied  without  any  other  danger  than  that 
of  the  wound. 
There  is  nothing  new  under  the  sun.    We  are  con- 


the  author  of  this  new  amusement,  would  surely  have  dropped  some 
hints  about  it  in  some  place  or  other  of  his  works.  But  from  the 
modest  silence  of  the  master,  and  the  secrecy  of  the  pupil,  we  have 
reason  to  believe  it  is  untrue ;  and  if  Columbus  did  ever  venture 
to  exhibit  such  a  mean  piece  of  legerdemain,  he  put  himself  quite 
uponUie  level  with  the  auack  and  his  She-goat.  The  quack,  indeed, 
was  much  beyond  him  m  point  of  nuerit,  since  it  must  have  been 
lar  easier  to  teach  a  clever  young  man  to  fall  down  or  start  up.  than 
to  teach  all  this  to  a  She-goat. 
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tinually  tantalized  with  old  tales  in  new  forms.  Who 
would  expect  to  find  at  this  very  day  a  practical  appli- 
cation of  the  She-goat  and  the  Assyrian  young  Men  ? 
One  author  has  published  to  the  world,  "that  a  young 
Lady,  of  a  nervous  and  delicate  constitution,  subject 
to  nervous  distresses  in  a  wonderful  variety  of  forms, 
but  more  especially  in  the  head,  sometimes  afflicted 
with  head-aches,  sometimes  with  delirium,  sometimes 
with  con\Tjlaion8,  was  relieved  by  compressing  the  ca-  , 
rotid  arteries."  Often  by  compressing  tlie  carotid  I 
arteries,  this  gentleman  prevented  the  delirium  ;  "  for 
all  these  complaints  proceeded  from  a  violent  palpita- 
tion of  the  heart,  with  the  stream  of  blood  rushing 
violently  towards  the  head."  He  has  seen  tliis  com- 
pression bring  on  a  stupdr;  he  has  seen  it  bring  on  a 
profound  sleep.  Is  it  not  a  pity  that  he  had  not  attended 
more  to  the  history  of  this  business,  and  joined  to  tltese 
facts  the  story  of  the  She-goat  and  the  young  Men  of 
Assyria  ?  i 

If  what  Dr.  Parry  says  be  true,  that  in  lean  people*    ' 
in  women  at  least,  we  can,  by  reclining  the  hea<i  back- 
wards, compress  the  carotids  entirely  against  the  fore 
part  of  the  neck,  with  the  finger  and  thumb  ;  why,  then, 
we  need  have  no  fear  of  ha;morrhagcs  of  the  nose, 
wounds  about  the  jaw,  cutting  the  parotid  gland,  or    j 
operations  about  the  tonsils  or  tongue  !     But  there  is  a  | 
dangerous  mistake  here ;   for  there  is  (as  I  know  by  | 
much  experience)  a  wide  difference  betwixt  prevent* 
ing  the  pulse  of  an  artery  and  suppressing  the  flow  of 
blood  through  it    In  the  case  of  a  Man  fainting  during 
any  great  operation,  if  you  are  holding  in  the  blood 
with  the  point  of  your  finger  upon  some  great  artery, 
you  feel  the  pulse  there,  while  the  face  is  deadly  pale,    1 
the  extremities  cold,  and  the  pulse  of  the  wrist,  and  of  ] 
all  but  the  largest  arteries,  gone.     In  fainting,  even  the  i 
heart  itself  is  not  felt  to  move ;  and  yet  it  moves,  and  j 
the  blood  circulates  :  how  else  could  a  person  He  in  an    i 
hysterical  faint  for  hours,  I  had  almost  said  days.''     I 
have  tried,  in  great  operations  near  the  trunk  of  the 
body,  to  stop  the  blood  witli   my  hands  ;  but  though 
I  could  siippress  the  pulse  of  the  femoral  artery  with 
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my  fore  finger,  I  could  not  command  its  blood  with 
the  whole  strength  of  my  body,  but  have  seen  it  with 
horror  rush  as  freely  as  if  my  hand  had  not  been  there.^ 
in  short,  I  suspect  Dr.  Parry's  belief  of  his  stopping 
the  carotids  with  his  finger  and  thumb  is  as  vain  as 
Dr.  Monro's  expectation  of  compressing  the  abdominal 
aorta  by  pushing  with  his  fist  against  the  belly. 

The  CAROTID  ARTERY^  having  emerged  from  the 
^ccbest,  runs  up  along  the  neck  by  the  side  of  the  trachea, 
a  «ingle  undivided  art^y,  without  twig  or  branch,  till 
it  iifl  OMKXsite  the  jaw.  The  length  of  this  artery  gives 
118  a  fair  oppcNrtunity  of  observing,  of  proving,  if  we 
clioose,  that  arteries  are  cylinders,  and  not,  as  they 
once  were  supposed,  of  a  cdnical  form.  But  the  cyr 
lindrical  form  of  this  artery  should  not  occupy  our 
aittention  so  much,  as  that  peculiarity  of  direction, 
which,  though  apparently  exposed,  keeps  its  safe ;  or 
those  important  connections  and  relations  which  are 
so  necessary  to  know  before  tying  it  in  die  operation 
of  aneurism,  or  wiien  wounds  have  been  received  high 
HI  the  neck  and  under  the  jaw. 

The  carotid  artery,  from  the  place  where  it  emerges 
from  liie  chest  up  to  the  angle  of  the  jaw,  is  ccmtinu- 
aily  receding  from  the  fore  part  cf  the  throat,  is 
getting  deeper  and  deeper  by  the  side  of  the  trachea ; 
at  last  the  strong  prcnection  of  the  larynx  or  carti- 
laginous part  of  uie  tube  defends  it  $  and  when  it  has 
got  to  the  angle  of  the  jaw,  it  lies  there  so  deep  under 
the  «ar,  betwixt  the  ear  and  the  iaw,  in  a  sort  of 
axiila,  as  we  may  call  it,  fiUed  with  fat  and  glands, 
tbst  it  is  almost  out  of  reach  of  4anger. 

TJie  artery  lies  nearly  parallel  to  the  spine,  though 
seeming  to  retreat  from  the  projection  of  the  throat, 
it  lies  deep,  invested  with  its  sheath*  The  omo- 
Aiyoideus  crosses  it.  The  fltemo-deido-mastoidew 
covers  it. 


is  true,. and  we  have  all  seen  this  splashing  of  blood  from 
^te'in^eoCiial^coBipression  of  die  femoral  arlery,  and  yet  it  is  cer- 
iliiB^hat  it  may  beioompressed.— C.  B. 
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The  deeper  situation  of  the  carotid  artery,  as  it 
ascends,  and  in  reference  to  the  larynx,  saves  it  from 
the  attempts  of  suicides  :  it  is  rarely  cut,  or  when  cut, 
it  bleeds  so  that  no  ignorant  person  can  command  it, 
and  the  surgeon  is  too  late.  But  although  tumour* 
and  aneurisms  are  rare,  and  through  unwillingness  and 
a  well-grounded  fear  such  patients  are  usually  left  to 
take  their  fate ;  yet  there  may  liappen  cases  in  which  it 
may  be  necessary  to  do  so  bold  a  thing  as  to  tie  this 
artery. * 

The  connections  of  the  carotid,  as  it  rises  along  the 
neck,  must  determine  our  judgment,  if  ever  any  such 
case  should  occur.  To  stop  the  growth  of  an  aneurism, 
to  allow  the  extirpation  of  other  tumours  about  the 
jaw,  to  save  a  patient  from  dreadful  bleedings  of  the 
ttu-oat,  or  from  the  heemorrhages  of  deepwounds,  when, 
for  example,  a  patient  is  stabbed  in  the  neck,  or  a  ball 
passes  through  the  mouth  and  under  the  angle  of  the 
jaw ;  these  may,  in  some  unlucky  moment,  present 
themselves  as  motives  for  tying  the  trunk  of  this  artery, 
when  aU  its  great  branches  are  torn.  But  always  the 
observation  of  Galen  is  to  be  remembered,  that  the 
nerves  accompanying  these  arteries  are  hable  to  be 
tied  together  with  them. 

Let  us  recollect  how  the  carotid  artery,  jugular  vein, 
and  eighth  pair  of  nerves,  come  out  from  the  skull,  for 
it  is  ahnost  at  one  single  point.  The  internal  carotid 
artery  enters  by  a  hole  in  the  temporal  bone ;  tlie 
jugular  vein  comes  out  by  a  larger  hole,  betwixt  the 
same  bone  and  the  occipital  bone,  the  foramen  lacerum  ; 
immediately  behind  it  the  eighth  pair  of  nerves,  or  the 
par  vagum,  goes  out  through  a  division  of  the  same 
foramen  lacerum,  separated  from  the  vein  only  by  a 
little  cross  slip  of  the  dura  mater  ;  and  so  the  carotid 
artery,  jugular  vein,  and  eighth  pair,  touch  each  other 

•  I  leave  this  as  it  waa  expressed  by  my  brother  in  the  first 
edition.  The  carotid  artery  has  been  often  tied  since  this  was 
written,  and  even  by  the  author  himself.  It  was  with  great  pleasure 
that  I  lately  witnessed  the  cure  of  a  soldier  by  the  tying  of  the 
carotid.  He  had  received  a  desperate  wound  with  a  sword,  which 
(^Htnrng  in  the  neek  came  out  at  his  mouth. — C.  B. 


r 
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at  the  basis  of  the  skull.  Through  the  whole  length 
of  the  neck  they  continue  the  connection  which  is  thus 
early  begun,  and  are  included  in  the  same  sheath. 
The  par  vagum  being  the  great  nerve  of  the  viscera, 
at  least  of  the  heart,  lungs,  and  stomach,  strictures 
upon  it  or  wounds  are  certainly  fatal.  It  is  therefore 
to  be  avoided  with  the  utmost  care  in  all  operations 
performed  in  the  neck,  and  especially  in  tying  the 
carotid  artery. — It  lies  in  a  division  of  the  general 
sheath  proper  to  it,  rather  under  the  artery,  and  betwixt 
the  artery  and  vein. 

When  the  common  carotid  has  risen  to  the  angle  of 
the  jaw,  it  divides  into  two  great  arteries,  one  going 
to  the  outside  of  the  head,  the  other  to  the  brain  ;  the 
one  of  course  named  the  external,  the  other  the 
INTERNAL  CAROTID.  Some  of  the  most  eminent  anato- 
mists are  incorrect  when  they  say,  that  the  carotid 
artery  gives  no  branches  till  it  arrives  at  the  larynx. 
They  say  so  because  the  first  branch  goes  to  the 
larynx ;  but,  in  fact,  the  carotid  passes  much  beyond 
the  place  to  which  it  is  to  give  its  first  branch,  for 
instead  of  branching  at  the  larynx,  it  does  not  do  so 
till  it  arrives  at  the  corner  of  the  jaw ;  there,  as  I 
have  observed,  it  can,  as  in  an  axilla,  lie  deep  and 
safe ;  and  the  laryngeal  artery,  which  is  the  first 
branch  ol"  the  carotid,  turns  downwards  again  to  touch 
the  larynx. 

The  first  division,  then,  of  the  carotid  artery  is  into 
the  external  and  internal  carotids  ;  and  the  external 
carotid  gives  branches  so  interesting  to  the  surgeon, 
yet  so  numerous,  that  it  is  at  once  very  desirable  and 
very  difficult  to  get  a  knowledge  of  each  :  arrangement 
is  here  of  more  importance  than  in  any  order  of  arte- 
ries, tliough  extremely  useful  la  all. 

ARRANGEMENT  OF  THE  BRANCHES  OF  THE  EXTERNAL 
CAROTID  ABTERV. 

The  external  carotid  gives  three  sets  of  arteries; 
each  of  which,  having  a  plain  and  distinct  character, 
cmnot  be   forgotten,  nor    their    direction,    nor    their 
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"uses,  nor  tlieir  relative  importance,  misconceived  ;  for 
if  we  consider  but  the  parts  along  which  the  carotid 
arteiy  passes,  as  1.  The  thyroid  gland  ;  2.  The  tongue; 
3.  The  face  j  4.  The  pharynx ;  5.  The  occiput ; 
G.  The  ear ;  7.  The  inside  of  the  jaws ;  8.  The 
temple: — if  we  remember  thus  the  order  of  these 
parts,  we  shall  not  forget  tlie  order  in  which  the 
branches  go  off. 


BBANCHKS  OF 

E  COMMON  CAROTID 

ABTBRV. 


1.  Arteria  Thyroidea  Superior. 

2.  Arteria  Lineualit. 

3.  Arteria  Facialis. 

4.  Arleria  Pharyngea. 

5.  Arteria  Occipiulis. 

6.  Aneria  Auricularis  Posterior. 

7.  Arteria  Temporalis. 

.8.  Aneria  Maxillari^  Interna. 


1.  The  branches  wliich  go  off  from  the  carotid  for- 
wards are  peculiarly  important ;  one  of  them  goes  to 
the  thyroid  gland,  another  to  the  tongue,  and  a  tliird  ' 
to  the  face  ;  parts  which,  to  aay  no  more,  are  pecidiarly 
exposed ;  but  they  are,  besides,  tlie  subject  of  many 
particular  operations. 

2.  Those  branches  which  go  backwards  and  inwards, 
as  the  pharyngeal,  the  auricular,  and  the  occipital 
arteries  going  to  the  ear,  the  pharynx  and  the  occiput, 
are  both  extremely  small,  and  also  run  so  deep,  that 
wounds  of  them  are  rare  and  of  less  importance,  and 
fortunately  those  branches  arc  the  only  ones  which  it 
is  ditlicult  to  remember. 

3.  The  great  artery  which  passes  behind  the  lower 
jaw,  named  maxillary  artery,  and  the  temporal  ar- 
tery which  lies  behind  the  jaw,  imbedded  in  the  ' 
parotid  gland,  must  be  studied  with  particular  care  j 
the  difficulty  of  cutting  out  tumours  here,  the  course 
of  the  temporal  artery  in  which  we  bleed,  and  which, 
lying  imbedded  in  the  parotid  gland,  demonstrates  the 
absurdity  of  talking  about  cutting  out  the  parotid 
gland,  since  plainly  it  cannot  be  done,  without  first 
tying  the  carotid  itself,  and  then  probably  the  operation 
would  be  fruitless,  since  a  disease  which  had  pervaded 
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parts  no  deep  would  certainly  return ;  and,  lastly^  the 
terrible  hasmorriuiges  which  often  happen  from  the 
throat,  nose,  tonsils,  &c.  give  an  importance  to  these 
two  branches  above  almost  any  other :  they  should  be 
very  familiariy  known  to  the  surgeon. 

I.    ARTERIA    THTROIDEA. 

The  THYROID  ARTERY,  oftcu  also  named  the  upper 
laryngeal  artery,  comes  off  from  the  external  carotid 
almost  in  the  very  moment  in  which  it  separates  from 
the  internal  carotid.  Its  place  is  behind  the  angle  of 
the  jaw  i  it  goes  downwards  and  forwards  in  a  very 
tortuous  form,  till  it  arrives  at  the  thyroid  gland,  upon 
which  it  is  almost  entirely  expended  ;  but  yet  it  gives 
some  branches,  or  rather  twigs,  of  which  the  following 
are  thechief : 

1.  One  superficial  branch  goes  upwards  to  the  os 
liyoides,  and  sends  its  twigs  sometimes  under,  some- 
times over  the  os  hyoides  :  it  belongs  chiefly  to  that 
piece  of  membrane  which  j<mis  the  os  hyoides  with  the 
thyroid  cartilage,  and  to  me  muscle  named  musculus 
tfayro-hyoideus.  lliis  branch  is  both  long  and  beautiful ; 
it  meets  its  fellow  of  the  opposite  side  with  free  inos- 
culations ;  it  supplies  cutaneous  twigs,  and  twigs  to  the 
platysma  myoides. « 

2.  A  second  superficial  twig  goes  downwards  to  the 
lower  part  of  the  thyroid  cartilage,  where  it  meets  the 
cricoid,  and  there  gives  little  arteries  to  the  mastoid 
muscle,  jugular  vein,  and  skin. 

3.  There  is  another  branch,  which  proceeds  fre- 
quently enough  from  this  second  one :  it  belongs  en- 
tirely to  ti^  lamyx,  for  which  reason  the  th3nroid  is 
oflen  named  the  superior  larjmgeal  artery :  it  dives  im- 
mediately betwixt  tae  cartilages  of  the  larynx ;  it  enters 
betwixt  the  thyroid  and  cricoid  cartilages,  and  carries 
in  along  with  it  a  nerve  from  the  eighth  pair  of  nerves  ; 
it  gives  its  t¥ngs  to  the  epiglottis,  and  to  all  the  small 
moicdes  w^h  Ife  under  cover  oftbe  thyroid  cartilage, 
Md  wfedcli  move  tiie  little  arytsaoid  cartilages ;  and 
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lien  passes  outward,  emerging  from  the  Urjnx,  and 
appears  again  supplying  the  crico-thyroideus  muscle. 

The  fourth  branch  of  the  thyroid  is  properly  the 
main  artery,  or  continuation  of  this  branch  into  the 
substance  of  the  thyroid  gland  ;  it  applies  itaelf  to  the 
side  of  the  gland,  and  nourishes  its  substance  by  a  great 
many  small  branches  into  which  it  is  divided.  These 
branches  are  all  oblique,  tending  downwards  and  for- 
wards. Their  course  is  upon  the  side  of  the  gland ; 
because,  indeed,  the  gland  consists  cliieHy  of  two 
lateral  lobes,  and  hardly  any  of  the  gland,  or  only  a 
small  portion,  crosses  the  trachea ;  consequently  this 
artery  does  not  inosculate  so  much  witli  its  fellow  of 
the  opposite  side  as  with  the  lower  thyroid,  which 
comes  trom  the  subclavian  artery,  and  whose  branches, 
mounting  upon  the  lower  part  ot  the  gland,  have  pretty 
nearly  the  same  degree  of  obliquity  with  those  of  the 
upper  thyroid. 

5.  A  branch  of  this  runs  across,  and  inosculates 
with  the  artery  of  the  other  side. 


neCAPITULATION   OP  THE  BRASCUES   OP   THK 

/"l.  Rami  Musculares. 
Arteria  J  2.  Arteria  haryogea, 
Thtroidba.   ^  3.  Ramus  Anastomoticus, 

Li.  Arteria  Thyroidea  Propria. 


The  LINGUAL  ARTERY  is  One  of  which  the  four 
branches  are  nearly  of  an  equal  size,  and  which  of 
course  require  all  of  them  to  be  equally  well  remem- 
bered. It  is  next  to  the  thyroid,  comes  off  imme- 
diately above  it,  goes  forward  towards  the  os  hyoides, 
runs  directly  above  the  extremity  of  the  cornu  of  that 
bone,  and  towards  the  tongue ;  it  lies  flat  upon  the 
side  of  the  tongue  upon  its  flesh  or  muscles,  and  gives 
the  following  branches : 

1.  Upon  passing  the  horn  of  the  os  hyoides,  it  gives 
first  one  twig  of  less  note  backwards  to  the  constrictor 
pharyngis,  at  the  place  where  that  constrictor  arises 
from  the  horn  of  the  os  hyoides  (viz.  the  constrictor 
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medius) ;  and  it  gives  another  branch  forwards  round 
the  basis  of  the  os  hyoides,  where  it  meets  its  fellow, 
viz.  ramus  anastomoticus :  and  to  those  who  are 
acquainted  with  the  muscles  which  arise  from  the  os 
hyoides,  it  is  needless  to  say  what  muscles  it  supplies.  * 
This,  which  is  named  the  ramus  hyoideus,  seems  to 
be  very  necessary,  as  it  is  a  very  constant  branch ;  and 
when  it  does  not  come  from  the  lingual,  it  infallibly 
arises  from  some  other,  commonly  from  the  facial 
artery. 

2.  DoRSALis  LiNGUJE  is  a  branch  which  goes  off 
from  the  lingual  at  the  insertion  of  the  stylo-glossus 
muscle  into  the  tongue :  it  turns  first  outwards  a  little, 
and  then  inwards  over  the  root  of  the  tongue,  where 
the  arteries  of  the  opposite  sides  meet,  and  form  a  sort 
of  net-work.  Its  chief  branches  are  directed  back- 
wards towards  the  epiglottis  and  mouth  of  the  pharynx, 
amygdalae,  &c. 

About  the  middle  of  the  tongue,  or  about  half  way 
to  the  chin,  measuring  along  the  jaw,  the  lingual 
artery  forks  into  two  branches ;  the  one  below  the 
tongue,  the  sublingualis,  belongs  to  the  sublingual 
gland  and  surrounding  parts ;  the  other  remaining  at 
the  root  of  the  tongue,  belongs  to  the  tongue  itself. 

3.  Sublingualis  then  arises  next;  it  comes  from 
the  side  of  the  artery  next  the  tongue ;  it  runs  under 
the  sublingual  gland,  covered  like  it  by  the  genio- 
hyoideus  muscle,  and  emerges  only  when  it  arrives 
at  the  chin,  where  it  terminates  in  the  skin.  Its 
branches  are  chiefly  to  the  sublingual  gland,  which 
lies  over  it,  and  to  the  genio-hyoidei  and  mylo-hyoidei 
muscles  and  skin,  for  these  are  the  parts  which  imme- 
diatelv  cover  it 

4.  The  ARTERiA  RANiNA  is  the  larger  branch  of  these 
two  ;  it  runs  along  the  root  of  the  tongue  quite  to  the 
tip  of  it.  In  this  course  it  is  accompanied  by  its  vein, 
which  appears  on  the  inside  of  the  mouth  when  we 
turn  up  the  tip  of  the  tongue.     This  is  the  vein  which 

♦  Vix,  the  hyo-elo88U8,  digastricus,  mylo-lyoidcus,  the  genio- 
hjroidciit,  the  genio-hyo-gloasuB,  steroo-hyoideus,  and  hyo*thy- 
foideBt. 
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the  older  physicians  were  so  fond  of  having  opened  ia 
sore  throats ;  the  artery  is  that  which  we  are  so  apt  to 
cut  in  dividing  the  trenidum  lingua;;  an  awkwardness 
from  which  a  great  many  children  have  died. 

RECAPITULATION   OP   TUB   BRAMCHES   OP   THE 

ri.  Rami  Pharynget. 
2.  RamuB  Hjoideus  Anutomoticui. 

Artkria  LiNGUAL.sJ  ?■  ■*■■'"!''  O""'^'''  LinS"^-- 

I  i.  Ariena  Subhnguahit. 

5.  ArieriB  Ranina. 

1.6.  Rami  Irrcgularea  Musculares. 

3.    ABTERIA   LABIALia,    OR   FACIALIS. 

The  labial  artery  is  named  occasionally  the  external 
MAXILLARY  artery,  to  distinguish  it  from  one  which 
goes  off  at  a  higher  point,  and  goes  to  the  inside  of 
the  jaw  J  or  angularis,  because  it  goes  to  the  corner 
of  the  mouth  and  there  divides  ;  or  facialis,  implying, 
that  it  supplies  the  face,  as  indeed  it  does  as  far  as  the 
angle  of  the  eye  and  forehead,  where  there  are  other 
small  arteries.  Haller  adheres  to  this  name  of  labialis, 
and  in  compliment  to  him  we  adhere  to  it. 

This  artery  is  still  carefully  kept  down  in  the  deep 
angle  ;  although  it  is  to  come  out  upon  the  jaw,  yet  it 
is  not  exposed  till  it  actually  makes  its  turn :  it  lies 
under  the  stylo-hyoideus  and  the  tendon  of  the  digastric 
muscle  :  it  is  very  tortuous,  that  it  may  move  along 
with  the  jaw,  and  lies  stUl  so  deep,  even  when  it  ap- 
proaches the  jaw-bone,  that  it  is  forced  to  make  a  very 
violent  and  sudden  angle  when  turning  over  it.  This 
sudden  turn,  which  is  sometimes  almost  a  circle,  is 
made,  aa  it  were,  in  the  heart  of  the  great  sub-niaxillary 
gland,  the  artery  being  buried  under  it.  The  labialis 
is  a  very  large  artery,  very  tortuous ;  sometimes  one 
great  trunk  gives  on  two  important  arteries  at  once, 
the  lingual  and  the  facial  -,  in  which  case  they  separate 
just  at  the  angle  of  the  jaw,  where  the  artery,  dividing 
the  substance  of  the  gland,  is  quite  imbedded  in  fat. 
When  we  consider  how  deep  this  artery  lies  according 
to   this  general  description,    and   the  parts  which  it 
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passes  along,  it  becomes  easy  to  foresee  what  branches 
it  ivill  give,  and  to  trace  them  in  imagination. 

1.  Where  it  lies  the  deepest  upon  the  side  of  the 
pharynx,  it  sends  a  branch  directly  upwards,  which 
goes  straight  to  the  arch  of  the  palate,  spreading  its 
small  twigs  upon  the  arch  of  the  palate,  upon  the 
velum  palati,  and  upon  the  uvula :  it  usually  has  two 
small  branches  for  supplying  these  parts,  one  super- 
ficial and  one  deep  ;  and  thus  the  labial  gives  a  par- 
ticular artery  to  the  palate,  named  arteria  palatina 

INFERIOR. 

2.  It  gives  a  particular  artery  to  the  tonsil,  which 
arises  at  that  point  where  the  stylo-glossus  begins  to 
mix  with  the  other  muscles  of  the  tongue.  This  little 
artery  penetrates  the  walls  of  the  pharynx  upon  which 
it  lies,  and  spreads  its  many  twigs  upon  the  tonsil  and 
tongue. 

3.  While  passing  through  the  sub-maxillary  gland, 
dividing  it,  as  it  were,  into  two  parts,  the  labial  artery 
gives  a  great  many  small  twigs  into  the  substance  of 
the  gland  itself;  and  after  these  it  gives  many  twigs 
to  the  tongue,  the  skin,  the  muscles,  &c.  Of  these, 
two  chiefly  are  remarkable ;  one,  which  goes  to  the 
pterygoid  muscle  chiefly,  though  it  also  gives  branches 
to  tne  constrictors  of  the  fauces  and  palate,  and  to  the 
root  of  the  tongue ;  and  another  artery,  more  constant 
and  regular,  which  breaks  oflTat  the  place  where  the 
labial  artery  curls  and  bends  to  turn  upwards  ;  it  runs 
superficially,  and  goes  straight  forwards  to  the  root  of 
the  chin,  where  it  is  named  arteria  submentalis  :  it 
turns  upwards  over  the  chin  to  the  face  at  the  middle 
of  the  chin,  and  oft;en  inosculates  with  some  of  the 
arteries  of  the  face :  it  sometimes  comes  from  the 
sublingual  artery. 

But  the  artery  having  emerged  from  betwixt  the 
lobes  of  the  sub-maxillary  gland,  (for  this  artery  in  a 
manner  divides  it  into  lobes,)  and  from  among  the 
fet  with  which  it  is  surrounded^  makes  a  sudden  turn 
over  the  angle  of  the  jaw  at  that  point  where  we  feel 
it  beating  strongly ;  and  then  mounting  upon  the  face, 
begins  to  give  a  new  set  of  arteries. 
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1.  A  branch  to  the  masseter  muscle;  for  the  labial 
artery  passes  over  the  jaw,  and  up  the  face,  just  at  the 
fore  edge  of  the  masseter  muscle ;  and  this  branch 
inosculates  with  a  twig  descending  over  the  surface  of 
the  masseter  from  the  temporal  artery. 

2.  The  labial  artery  ascending  in  the  hollowest  part 
of  the  cheek,  and  lying  flat  upon  the  buccinator  muscle, 
gives  out  small  branches  to  it,  which  inosculate  chiefly 
with  the  transversalis  faciei,  another  branch,  and  a  con- 
siderable one  coming  from  the  temporal  artery  across 
the  face.  Here  also  the  main  artery  has  still  a  very 
serpentine  line,  on  account  of  the  continual  motions  of 
the  part. 

S.  Before  the  artery  comes  to  that  point  where  it  is 
to  give  off  the  coronary  artery  of  the  lower  lip,  it  gives 
a  branch  named  labialis  inferior;  which  artery  belongs 
to  the  lower  part  of  the  lower  lip :  its  branches  go  to 
the  triangularis  and  quadratus  muscles,  which  He  on 
the  chin  and  on  the  side  of  the  chin,  and  also  to  the 
lower  part  of  the  orbicularis  oris.  This  branch  inoscu- 
lates particularly  with  a  twig,  which  comes  from  within 
the  lower  jaw  through  the  mental  hole,  and  with  its 
fellow,  and  of  coiu'se  with  the  coronary  arteries  which 
run  immediately  above  it,  viz.  in  the  red  part  of  the 

lip. 

The  artery  now  divides  into  two  branches,  one  for 
each  lip,  named  tlie  coronary  arteries,  because  they 
always  surround  the  lips  entirely,  though  their  manner 
of  going  off  is  not  perfectlv  regular.  The  lower  coro- 
nary artery  is  usually  smafler,  and  is  to  be  named  the 
branch,  while  the  upper  one  not  only  surrounds  the 
lip,  but  mounts  along  the  side  of  the  nose  ;  it  is  larger  ; 
and  is  therefore  to  be  considered  as  the  continued 
trunk.  We  frequently  observe  the  upper  coronary 
larger  on  one  side  of  the  face,  and  the  lower  coronary 
larger  on  the  other. 

4.  The  LOWER  CORONARY  coiues  off  about  an  inch 
or  more  from  the  angle  of  the  mouth,  at  that  point 
where  the  triangularis  oris  and  many  other  muscles 
meet.  It  goes  directly  forwards  to  the  angle  of  the 
mouth,  enters  into  the  lower  part  of  the  h'p,  and  runs 
along  the  red  pulpy  part  of  it,  where  with  the  finger 
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and  thumb  it  can  be  felt  beating.  It  inosculates  with 
all  the  arteries  formerly  mentioned  ;  as  the  submental, 
the  twig  which  comes  through  the  hole  near  the  chin, 
the  inferior  labial  artery,  and  with  its  fellow.  With  all 
these  it  inosculates  so  freely,  that  it  signifies  Uttle  from 
which  side  yonr  injection  is  driven :  it  goes  freely  all 
round  the  lips,  and  the  arteries  are  every  where  equally 
filled. 

5.  The  UPPER  coROKARY  ARTERY  WB  are  to  consider 
as  the  continued  trunk.  The  labial  artery  is  still  rising, 
and  still  tortuous,  when  it  arrives  at  the  angle  of  the 
mouth  ;  runs  into  the  border  or  fleshy  part  of  the  upper 
lip,  and  runs  along  it  till  at  the  middle  of  the  lip  it 
meets  its  leliow  of  the  opposite  aide,  with  a  very  free 
inosculation :  yet  the  two  arteries  do  not  terminate 
here,  but  usually  two  very  delicate  arteries  ascend 
towards  the  point  of  the  nose,  along  that  little  ridge 
from  the  nose  to  the  lip  which  we  call  the  filtrum ;  and 
almost  always  a  considerable  artery  runs  up  from  the 
superior  labial  artery  by  the  side  of  the  nose.  From 
this  is  given  off  a  branch  to  the  nose,  viz.  the  nasalis 
LATERALIS,  and  now  the  artery  still  ascending,  (under 
thenameofANGULARis,)  gives  off  branches  to  the  cheek 
and  eyelids,  and  growing  gradually  smaller,  it  arrives 
at  last  near  the  angle  of  the  eye,  and  inosculates  pretty 
freely  witli  the  branch  of  the  internal  carotid  artery, 
whicn  is  named  ophthalmic,  because  it  tirst  nourishes 
the  parts  of  the  eye  with  many  branches,  and  then 
comes  out  of  the  orbit  at  the  comer  of  tlie  eye,  where, 
though  small,  it  may  be  felt  beating  distinctly. 


2.  Ramus  MuscularU. 
9.  Ramus  Tonsillaris. 
■ir.  ItamuH  Plcrygoidcus. 

6.  RomuB  Masselericu*. 

7.  Aneria  Coronnria  Labii  Inferiorii*. 
N.  Arlcrin  Coronaria  Labii  Superiorig. 

9.  Arterin  Angularis, — from  which  Nasalis  Latcrallo. 
10.  Ruiiui  Aiiasioiiioticuii  Cercbralis. 


11,  Itui: 


»  l-r. 
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The  sccotid  set  of  arteries,  which  go  backward:)  from 
the  external  carotid,  comprehend  the  pharj-ngeal,  the 
occipital,  and  the  auricular. 


4.    PHABTKGBA    IKFERIOB. 

The  LowKu  PHARYNGEAL  •  IS  a  Small  slender  arterj-, 
which  gives  no  branches  deser\"ing  to  be  niimberen; 
it  stands  alone,  and  siiould  be  described  as  one  simple 
artery,  whose  small  branches  spread  all  about  the  throat 
in  the  following  manner. 

This  artery  is  smaller  than  any  other  branch  of  the 
carotid  yet  enumerated.  It  arises  opposite  to  the 
lingual  artery ;  and  as  it  arises  from  the  inner  side,  it 
comes  out  in  a  manner  from  the  fork  betwixt  the  ex- 
ternal and  internal  carotid  arteries ;  it  rises  upwards 
very  slender  and  delicate :  it  lies  deep  in  the  neck, 
upon  the  fore  part  of  the  fiat  vertebrae,  or  rather  lies 
upon  the  flat  face  of  the  longus  colli  muscle,  t  After 
rising  in  one  slender  artery,  single,  without  branches 
or  connections,  it  begins  all  at  once  to  give  twigs. 

First,  It  gives  branches  inwards  to  the  throat ;  for 
one  twig  surrounds  the  lower  part  of  the  pharynx  about 
the  root  of  the  tongue,  and  sometimes  goes  forwards 
along  with  the  glosso-pbaryngeal  nerve  into  the  tongue. 
Another  twig  goes  to  tlie  middle  of  the  pharynx,  and 
wanders  towards  the  velum  palati,  giving  branches  to 
the  araygdalffi.  And  still  another  goes  higlier  towards 
the  basis  of  the  skull.  It  also  gives  twigs  to  the  velum 
palati,  to  the  back  of  the  nostrils,  to  the  upper  part  oi 
the  pharynx  where  the  upper  constrictor  lies,  (viz.  that 
which  comes  from  the  basis  of  the  skull,)  and  it  gives 
small  arteries  to  nourish  the  basis  of  the  skull ;  as,  to 
tiie  OB  sphenoides,  to  the  cuneiform  process  o{  the 
occiput,  to  the  point  of  the  temporal  bone,  and  to  the 
cartilage  of  the  Eustachian  tube. 

*  It  is  named  lower  pharyngeal,  to  distinguish  it  from  one  which 
cornea  downwards  from  the  internal  maxillary. 

-f  When  dissected,  it  must  be  taken  out  in  a  manner  from  behind 
the  pharynx.   The  earotids  must  he  raised  outwards  before  it  can  be 
seen-  fnr  it  lies  under  them,  betwixt  ihcm  and  the  throat. 
H  4- 
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Secondly,  It  sends  branches  outwards  to  the  mastoid 
muscle,  to  the  jugular  vein,  to  the  ganglion  of  the 
intercostal  nerve,  and  to  the  eighth  pair ;  and  one  par- 
ticular  branch,  very  small  and  delicate,  goes  along  con- 
ducted by  the  great  jugular  vein,  enters  together  with 
it  into  the  skull,  and  makes  one  of  the  arteries  of  the 
dura  mater,  but  it  is  a  very  delicate  twig. 

In  general,  one  artery  only  of  the  dura  mater  is 
known  or  mentioned ;  but  we  shall  see,  besides  the 
great  artery  of  the  dufa  mater,  lesser  arteries  entering 
to  it  by  all  the  perforations  at  the  basis  of  the  skull. 
The  pharyngeal  actually  terminates  in  the  dura  mater, 
passing  through  the  foramen  lacerum  posterius,  and 
sending  also  a  branch  in  together  with  the  jugular 
vein.  The  occipital  artery  also  sends  one  with  the 
jugular  vein,  one  by  the  foramen  mastoideum,  and  one 
by  a  small  hole  in  tl^e  occiput.  The  temporal  often 
sends  one  through  by  the  hole  in  the  back  part  of  the 
parietal  bone. 

5.    ARTERIA    OCCIPITALIS. 

The  OCCIPITAL  ARTERY  is  also  a  simple  artery,  distri- 
buting  its  twigs  about  the  ear,  over  the  occiput,  and 
down  the  back  of  the  neck,  and  having  no  branches 
of  sufficient  importance  to  be  particularly  marked. 

It  arises  next  to  the  pharyngeal  from  the  back  part 
of  the  carotid ;  and  lying  particularly  deep,  it  not  only 
is  covered  at  its  root  by  the  other  branches  of  the 
carotid,  but  is  covered  in  all  its  course  by  the  thick 
muscles  of  the  neck,  except  just  where  it  is  passing 
behind  the  mastoid  process. 

At  first  the  occipital  artery  lies  close  in  among  the 
bones,  passing  over  the  transverse  process  of  the  atlas, 
crossing  the  root  of  the  great  jugular  vein,  and  passing 
under  the  root  of  the  mastoid  process  so  as  to  lie  at 
this  place  under  the  belly  of  the  digastric  muscle. 
Still,  as  it  encircles  the  occiput,  it  passes  along  very 
deep  under  the  bellies,  first  of  the  trachelo-mastoideus, 
and  then  of  the  splenius  and  complexus,  and  emerges 
only  when  it  arrives  at  or  near  the  middle  ridge  of  the 
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occiput ;  and,  lastly,  it  rises  with  many  beautiful 
branches  over  the  back  of  the  head,  to  meet  the 
branches  of  the  temporal  artery. 

In  this  course  the  occipital  artery  sends  out  the  fol- 
lowing branches : 

1.  Branches  to  the  biventer,  which  lies  over  it,  and 
to  the  stylo-hyoideus  muscle  ;  and  there  is  one  longer 
artery  which  attaches  itself  to  the  root  of  the  mastoid 
muscle,  and  passes  along  that  muscle  to  inosculate 
with  the  thyroid  arteries  or  with  the  lower  cervical 
arteries  which  mount  upwards  as  this  descends. 

2.  Next  it  gives,  like  the  pharyngeal,  a  small  artery, 
which  goes  backwards  along  the  jugular  vein ;  and 
having  entered  by  the  foramen  lacerum,  attaches  itself 
within  the  skull  to  that  part  of  the  dura  mater  which 
lies  under  the  lobes  of  the  cerebellum. 

3.  The  occipital  artery,  as  it  passes  under  the  ear, 
sends  out  to  it  a  small  posterior  artery,  which  goes  to 
the  little  lobe  of  the  ear,  and  creeps  up  along  its  pos- 
terior border. 

4.  At  this  point  the  occipital  often  gives  another 
artery,  which  passes  upwards  behind  tlie  car,  and  is 
named  the  postehiou  temporal  artery. 

5.  The  occipital  artery,  as  it  passes  under  the  tra- 
chelo-mastoideus  and  splenius,  gives  branches  to  these 
two  muscles  ;  and  it  sends  out  from  betwixt  the  tra- 
chelo-mastoideus  and  complexus  a  long  branch  (the 
cervicalis),  which  descends  along  the  neck  a  consider- 
able way;  and  after  having  further  supplied  the  splenius, 
complexus,  and  also  the  deeper  muscles  of  the  neck, 
it  terminates  by  inosculating  with  a  branch  from  the 
axillary  artery,  which  as  it  crosses  the  neck  is  named 
transversalis  colli.  This  descending  branch  of.  the 
occipital  inosculates  also  with  the  vertebral  arteries 
through  the  interstices  of  the  vertebrae. 

Having  pierced  the  belly  of  the  complexus,  the  ar- 
tery now  rises  over  the  occiput  in  small  and  beautiful 
arteries ;  the  chief  of  which  belong  to  the  occipital 
belly  of  tiie  occipi  to-frontal  is  muscle  and  to  the  skin  : 
it  finally  ends  in  inosculations  with  the  backmost 
branches  of  the  temporal  artery.    But  of  these  extreme 
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Occipitalis. 


twigs  of  the  occipital,  two  are  remarkable,  because 
they  pass  through  the  skull  to  the  dura  mater ;  one 
tlirough  a  small  hole  iii  the  occipital  spine,  and  one 
through  that  small  hole  which  is  behind  the  mastoid 
process.  Sometimes  the  hole  is  in  the  temporal  bone, 
but  more  frequently  in  the  suture  which  surrounds  the 
back  part  of  the  temporal  bone." 


"1.  To  the   Styloid  Muscles  and  Jugular 

Glands. 
2.  TTirough  the  Foramen  Lacerum  to  iho 

Dura  Mater. 
S,  Ramui  Auri-         f  Ilamus    Temporalis 
cularis.  1.  posterior, 

4.  Raums  Cer%  icalis  |  ^«"'"*  Superficialis. 

l  Ramus  Profundus. 

5.  Arteria  Occipitalis  Propria  Aacendens. 


6.    ARTERIA   POSTERIOR  AUHIS. 

The  POSTERIOR  ARTERY  OF  THE  EAR  is  the  Smallest 
and  least  constant  of  all  the  arteries  which  go  off  from 
the  carotid ;  for  it  is  often  wanting,  or  often  comes 
from  some  branch,  and  not  from  the  carotid  itself; 
often  from  the  occipital,  sometimes  from  the  pharyn- 

geal  artery  ;  it  can  scarcely  be  reckoned  as  a  regular 
ranch  of  the  carotid.  This  artery,  also,  like  the 
pharyngeal  and  occipital,  gives  out  no  distinguished 
branches  which  we  need  to  mark  ;  it  chiefly  belongs 
to  the  ear ;  it  gives  branches  to  the  cartilage  of  the 
external  ear  ;  it  sends  a  larger  branch  through  the  stylo- 
mastoid hole  to  the  internal  ear,  and  the  rest  of  its 
twigs  go  to  the  integuments,  or  to  the  bones. 

The  POSTERIOR  AURis  arises  much  higher  than  any  of 
those  arteries  which  have  been  just  described  ;  it  does 
not  come  off  from  the  external  carotid  till  it  reaches 
tlic  parotid  gland  ;  or  rather  it  arises  where  the  carotid 
is  plunged  into  the  substance  of  that  gland  ;  it 
directly  across  under  the  styloiil  process,  and  ov 
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bdly  of  tlie  di^astiic  muacle,  and  then  goes  up  behind 
the  ear:  in  tins  passage  it  gives  bnmches  to  the  parotid 
^and,  and  to  thebiventer  muscle,  the  parts  on  which 
it  Jies ;  next  it  gives  a  twig,  which  furnishes  the  root 
of  die  cartilage  of  the  ear,  and  perforates  the  lowest 
part  of  the  cartila^,  so  as  to  spread  itself  upon  the 
drum  of  the  ear :  this  branch  is  named  arteriattmpaki. 

Its  next  branch,  the  arteria  sttixv-mastoidea,  is 
the  most  remarkable,  for  it  is  of  considerable  size^ 
enters  the  mastoid.hole,  while  the  portLo  dura,  or  great 
nerve  of  the  face,  comes  out :  it  is  a  chief  artery  of 
the  internal  ear ;  £ot  it  gives  branches,  1.  to  the  tym- 
panum^  one  of  which  beautifully  surrounds  the  b<Hiy 
circle,  and  then  spreads  upon  the  membrane  itself; 
2.  to  the  muscle  of  the  stapes,  to  the  semicircular  car 
nals,  to  the  cells  of  the  mastoid  process  and  its  delicate 
vessiels ;  which  arteries,  when  well  injected  with  size^ 
paint  the  walls  of  the  cavity  of  the  tympanum,  and  of 
the  semicircular  canals. 

The  main  artery  having  given  off  the  arteria  tympani 
and  this  stylo-mastoid  artery,  and  having  passed  the 
stylo-mastoid  hole,  becomes  properly  the  arteria  pos- 
terior auris,  rising  behind  the  ear,  and  giving  its 
branches  to  the  skin  and  mastoid  muscle,  and  to  the 
muscle  behind  the  ear,  (posterior  auris,)  and  to  the 
bone  and  periosteum,  cniefly  about  the  mastoid  pro- 
cess ;  then  its  small  branches  play  round  the  back  part 
of  the  concha  or  shell  of  the  ear ;  and,  lastly,  the 
artery,  still  mounting  behind  the  ear,  ends  in  small 
twigs,  which  go  to  the  fascia  of  the  temporal  muscle, 
and  which,  of  course,  inosculate  above  the  ear  with 
the  temporal  artery. 

The  third  order  of  arteries  includes  the  termination 
of  the  external  carotid  artery  in  the  temporal  and 
maxillary  arteries,  which  is  after  the  following  manner : 

EXTERNA!.  CAROTID  ARTERY  —  Continued. 

The  artery  having  entered  into  the  parotid  gland, 
lies  there  absolutely  imbedded  in  its  substance ;  and  of 
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llie  two  arteries  in  which  it  terminates,  one  passes 
directly  through  the  substance  of  the  parotid  gland, 
emerges  before  the  ear,  mounts  upon  the  temple,  and  is 
named  of  course  the  temporal  artery  ;  it  performs 
here  in  the  temple  the  same  office  which  the  occipital 
does  behind,  viz.  it  supplies  the  pericranium,  muscles, 
and  skin :  all  this  is  very  simple.  But  the  other 
branch,  in  which  (since  it  is  exceedingly  large)  one 
would  say  the  carotid  terminates,  goes  off  from  the 
temporal  with  a  sudden  bend,  sinks  very  deep  under 
the  articulation  of  the  lower  jaw,  terminates  in  a  leash 
of  branches  at  the  back  of  the  antrum  Highmorianum, 
and  there  gives  branches  to  the  lower  jaw,  the  upper 
jaw,  the  inside  of  the  cheeks,  to  the  temple,  (deep 
arteries  which  lie  under  the  temporal  muscle,)  to  the 
upper  part  of  the  pharynx,  to  the  nostrils,  and  to  va- 
rious other  parts :  it  is  this  artery  too  wliich  gives  off 
the  chief  artery  of  the  dura  mater.  The  description 
of  so  great  an  artery,  so  widely  distributed,  becomes 
both  difficult  and  important. 


7.  arteria  maxillaris  istersa. 

Tlie  INTERNAL  maxillary  artery  turns  off  from  the 
temporal  arterj-  while  imbedded  in  the  substance  of  the 

Carotid  gland,  and  about  the  middle  of  the  upright 
ranch  or  process  of  the  lower  jaw-bone.  It  passes 
betwixt  the  lower  jaw-bone  and  the  outer  pterygoid 
muscle ;  it  (hen  goes  forwards  till  it  touches  the  back 
part  of  the  antrum  maxillare,  and  terminates  in  a  leash 
of  vessels  betwixt  the  back  of  the  antnim  and  the 
pterj-goid  process  ;  and,  finally,  it  ends  at  the  spheno- 
maxillary fissure,  or,  in  other  terms,  at  the  bottom  of 
Uie  socket  of  the  eye,  where  it  gives  the  infra-orbitary 
artery,  and  »  brancii  to  tlie  back  of  the  nostrils. 

In  all  tliis  course  the  internal  maxillarj-  artery  is 
Pxlremelv  tortuous  :  first,  it  rises  with  a  liigh  and  round 
turn  at  triat  point  where  it  goes  off  from  the  temporal 
artery  ;  Oicu  it  bends  suddenly  downwards,  where  I 
passvs  betwixt  the  pterygoid  muscle  and  the  jaw-bone 
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tiien,  as  it  approaches  the  back  of  the  antrum,  it  rises 
with  a  third  bending,  and  continues  rising,  with  very 
great  contortions,  till  it  ends  in  small  vesseb  at  the  back 
of  the  eye  and  nostrils. 

Before  this  artery  gives  out  its  greater  branches, 
which  require  to  be  marked  with  numbers,  it  very 
generally  gives  some  small  twigs,  nameless,  and  of  less 
note ;  as  a  small  twig  to  the  ear,  and  the  glands  around 
it,  another  which  gets  into  the  tympantun  to  the  bones 
and  cells,  and  a  branch  of  it  sometimes  goes  into  the 
skull  by  that  hole  named  foramen  ovale,  by  which 
a  ^vision  of  the  fiilh  pair  of  nerves  comes  out,  and 
goes  to  that  part  of  the  dura  mater  which  covers  the 
sides  of  the  sella  turcica. 

Of  the  larger  branches  which  the  internal  maxillary 
gives  out,  the  first  is  the  arteria  meningea,  the  great 
or  middle  artery  of  the  dura  mater.  It  goes  off 
from  the  maxillary  just  where  it  leaves  the  temp<»al 
arteiT*  Sometimes  before  entering  the  skull  it  gives 
small  branches  to  the  pterygoid  muscles,  to  the  mouth 
of  the  Eustachian  tube,  to  the  os  sphencHdes,  and 
sometimes  through  that  bone  to  the  dura  mater ;  but 
the  main  artery  passes  through  what  is  called  the 
q>inous  hole,  which  is  in  the  very  extreme  pmnt  or 
spine  of  the  sphenoid  bone  :  it  is  this  artery  of  which 
tne  surgeon  should  be  particularly  aware,  and  which 
touches  the  parietal  bone  at  its  lowest  comer  in  the 
temple,  and  spreads  from  that  point  all  over  the  dura 
mater  like  the  branches  of  a  tree.  But  besides  these, 
its  chief  branches,  which  spread  thus  upon  the  parietal 
bone,  cm  its  inner  sur&ce,  it  gives  smaller  ones,  which 
go  into  the  substance  of  the  bone,  ch*  into  the  ear,  and 
sometimes  through  the  orbit  into  the  eye.  Thus  first 
several  smaller  twigs  go  into  the  substance  of  the  os 
petrosum  to  nourish  it ;  the  h<^es  may  be  seen  about 
the  rough  part,  where  the  os  squamosum  and  os  pe- 
trosum are  united ;  next  two  twigs  enter  into  the 
aqueduct  by  the  small  hdle  on  the  fore  part  of  the 
petrous  bone,  one  keeping  to  the  canal  itsd^  the 
other  going  to  the  cavity  of  the  tympanum,  and 
to  the  chain   of  bones    there;    and,   lastly,   one   or 
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two  small  twigs  pass  through  the  outer  end  of  the 
foramen  lacerum  into  the  orbit^  and  go  to  the  lachrymd 
gland.* 

The  LOWER  MAXILLARY  ARTERY  is  a  sleuder  and 
curious  artery,  which  belongs  chiefly  to  the  teeth  of 
the  lower  Jaw,  and  which  runs  all  along  in  a  canal 
within  the  jaw-bone.  The  internal  maxillary  proceeds 
nearly  an  inch  before  it  gives  off  this  branch ;  and  then; 
while  lying  under  the  pterygoid  muscle,  it  gives  off  a 
long  and  slender  artery,  which  enters  the  jaw-bone  at 
that  great  hole  which  is  betwixt  the  condyloid  and 
coronary  processes ;  then  runs  all  along  within  the  jaw- 
bone, surrounding  each  of  the  teeth  with  arteries  at 
the  bottom  of  each  socket.  About  the  middle  of  the 
jaw-bone  it  divides  into  two  branches^  which  proceed 
together  in  the  bony  canal,  till  one  of  them  emerges 
upon  the  chin  at  the  mental  hole,  inosculating  there 
With  the  arteries  of  the  face,  viz.  the  labial  and  sub- 
mental arteries,  while  the  other  goes  onwards  to  supply 
the  roots  of  the  fore  teeth  also,  and  to  meet  its  fellow 
within  the  jaw-bone  at  the  chin.  The  nerve  for  the 
lower  jaw  enters  along  with  this  artery ;  the  vein  of 
this  artery  accompanies  it,  but  lies  under  it  in  a  separate 
canal,  though  still  in  the  same  line.  The  artery  itself, 
before  it  enters  into  the  hole  of  the  lower  jaw,  com- 
monly gives  twigs  to  the  inner  pterygoid  muscle  which 
covers  the  hole.  Considering  the  size  of  this  artery, 
we  cannot  wonder  at  profuse  bleedings  from  the  teetn, 
or  rather  from  their  sockets. 

The  PTERYGOID  ARTERIES. — ^Whilc  the  artery  is  thus 
crossing  betwixt  the  jaw  and  the  pterygoid  muscle,  it 
gives  branches  to  the  external  pterygoid  muscle,  both 
into  its  substance  and  over  its  surfaces.  The  number 
of  these  pterygoid  arteries  is  variable  and  unimportant. 

Next,  while  the  maxillary  artery  is  passing  in  a 
contorted  form  under  the  zygoma,  where  the  temporal 
muscle  is  lodged^  it  gives  off  two  arteries,  which  are 
called  the  deep  temporal  arteries,  to  distinguish  them 

*  Sometimei  the  great  and  proper  artery  of  the  lachrymal  gland, 
instead  of  arising  from  the  ophthalmic  or  proper  artery  of  the  eye, 
arises  thus  Ihmi  the  artery  of  the  dura  mater. 
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from  the  proper  temporal  artery,  the  only  one  which  we 
feel  outwardly,  and  which  is  superficial*  Of  these  two 
deep  temporal  arteries,  one  runs  more  outwards,  viz. 
towards  me  ear,  the  other  runs  more  inwards,  viz.  closer 
upon  the  bone ;  whence  the  one  is  called  the  deep 
EXTERKAL,   the  Other  the  deep  internal  temporal 

ARTERY. 

The  deep  external  temporal  artery  arises  where 
the  maxillary  is  passing  imder  or  near  the  jugum ;  it 
is  of  course  near  the  coronary  process  of  the  Jaw-bone. 
This  branch  then  passes  along  the  tendon  of  the  tem- 
poral musclef  and  ends  in  that  muscle,  giving  branches 
also  to  the  external  pterygoid  muscle ;  it  is  a  short 
arteiy,  and  not  very  important  by  its  size. 

The  deep  internal  temporal  artery  arises  further 
forwards,  viz.  where  the  artery  is  close  upon  the  back 
of  the  antrum ;  from  which  point,  moumang  directly 
upwards,  it  passes  in  the  very  deepest  part  of  the 
temporal  arch,  viz.  that  which  is  formed  by  the  ched^ 
bone.  It  is  longer  and  more  important  than  the  outward 
branch,  supplies  the  deepest  and  thickest  part  of  the 
temporal  muscle,  mounts  pretty  high  upon  the  temple 
betwixt  the  muscle  and  the  b^e,  and  often,  where  it 
lies  behind  the  chedL-bone,  it  sends  a  branch  through 
that  bone  into  the  oflnt  which  supplies  the  €att  and 
periosteum  of  the  socket,  and  in  some  degree  also  the 
lachrymal  ^bmd. 

The  artery  of  the  cbexk  is  a  very  r^;ular  artery, 
in  so  &r  as  regards  its  destinatiim,  viz.  for  the  cbedt ; 
bat  in  its  origin  it  is  extremely  im^ular.  It  has  not 
often  the  inqiortance  of  coming  off  as  a  distinct  btandi 
from  the  maxillary ;  bat  comes  off  rather  more  fre* 
qnently  from  some  oC  its  branches,  as  from  the  deep 
tempoial  artery  just  described,  or  from  the  alveolar,  or 
infra^orbital  zrtena,  which  are  presently  to  be  de- 
scribed. This  artery  perforates  the  bficcittator  mosde^ 
and  is  spent  upon  it,  juid  upon  the  other  mnscles  of  the 
cfaed^  as  the  zygomaticos  and  levator  labd ;  itends^of 
coarse,  by  inosculations  with  the  arteries  of  the  £Ke. 

The  artery  of  the  vwzr  jaw  serms  nmch  the 
same  office  with  that  of  the  lower  jaw,  viz.  suiiplj^iiig 
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chiefly  the  sockets  of  the  teeth ;  whence  it  is  named 
ARTERiA  ALVEOLARis.  It  is  an  axteiy  fully  as  large  as 
that  of  the  lower  jaw  ;  it  begins  upon  the  back  of  the 
antrum  Highmorianum,  and  runs  round  that  tube- 
rosity towards  the  face  and  cheek  with  very  tortuous 
branches.  Its  branches  are  distributed  first  to  the 
buccinator  and  fat,  which  fills  up  the  great  hollow 
under  the  cheek-bone,  and  also  to  the  cheek-bone  itself, 
where  it  is  connected  with  the  jaw-bone.  Secondly, 
Other  branches  perforate  into  the  antrum  Highmo- 
rianum  by  small  holes,  which  are  easily  seen  upon  its 
back  part,  and  some  of  these  branches  go  into  the 
sockets  of  the  backmost  teeth.  Thirdly,  A  more 
important  branch  than  any  of  these,  the  branch  indeed 
from  which  it  has  its  name  of  alveolar  artery,  enters  by 
a  hole  into  the  substance  of  the  jaw-bone,  and  goes 
round  in  the  canal  of  the  teeth,  just  as  the  artery  of 
the  lower  jaw  does,  giving  branches  to  each  socket. 
The  curlings  of  this  artery  upon  the  back  of  the  antrum 
are  very  curious  ;  and  while  its  deeper  artery  furnishes 
the  teeth,  some  of  the  superficial  branches  go  to  the 
gums. 

The  INFRA-ORBITAL  is  SO  uamcd  from  the  hole  or 
groove  by  which  it  passes  all  along  under  the  eye  from 
the  back  of  the  nostril  till  it  emerges  upon  the  face. 
The  infra-orbital,  and  the  branch  last  described,  viz.  the 
alveolar  artery,  generally  come  off  from  the  maxillary 
by  one  common  trunk ;  the  alveolar  goes  forwards  and 
downwards  by  the  back  of  the  antrum :  the  infra-orbital 
mounts  upwards,  and  enters  the  spheno-maxillary  hole, 
or  rather  it  comes  off  just  at  the  spheno-maxillary  hole, 
which  is  the  great  slit  at  the  bottom  of  the  eye.  As 
the  artery  enters  its  proper  canal  at  the  bottom  of  the 
^y^»  it  gives  some  twigs  to  the  periosteum  and  to  the 
fat  of  the  socket ;  as  it  passes  along  its  canal  in  the 
bone  one  branch  dives  down  into  the  antrum  through 
the  bone ;  for  this  plate  of  bone  in  which  its  groove 
'^^s  is  at  once  the  floor  of  the  eye  and  the  roof  of  the 
antrutn  -,  within  the  socket  it  gives  twigs  also  to  the 
the  T^IT*  oculi,  and  to  the  lower  oblique  muscle,  to 
*^hryinal  sac,  or  even  to  the  nostrils ;  when  it 
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emerges  from  the  socket  by  the  iiifra-orbitary  hole,  it 
termmates  in  the  levator  labii  and  levator  anguli  oris, 
aiid  in  ijiosciilations  with  the  arteria  biiccaUs,  labialis, 
and  especially  with  the  nasal  branch  of  the  ocular 
artery.  This  infra-orbitary  artery  is  accompanied 
through  the  canal,  and  out  upon  the  face,  with  a 
small  nerve  of  the  same  name,  viz,  the  infra-orbitary 
nerve. 

After  this,  the  maxillary,  though  nearly  exhausted, 
still  sends  out  three  small  arteries,  in  which  it  termi- 
nates irregularly,  sometimes  one,  sometimes  another 
twig  being  larger.  Of  these  three,  one  goes  to  the 
palate,  one  to  the  pharynx,  and  one  to  the  nostrils. 

The  UPPEH  PALATINE  ARTEHv  ariscs  near  the  infra- 
orbital ;  and  from  that  point,  viz.  the  spheno-m  axillary 
slit,  it  descends  along  the  groove,  which  is  formed 
betwixt  the  pterygoid  process  and  the  palate-bone  ;  and 
when  it  has  gone  down  to  the  palate,  one  lesser  branch 
turns  backwards  through  the  posterior  palatine  hole, 
and  expands  upon  the  velum  palati ;  the  other  larger 
branch  is  the  great  palatine  artery,  for  it  comes  through 
the  anterior  or  larger  palatine  hole ;  the  artery  itselt  is 
large  ;  it  runs  all  along  the  roof  of  the  mouth  betwixt 
the  pulpy  substance  of  the  palate  and  the  bone ;  in 
this  progress  it  gives  little  arteries  to  the  sockets  of  the 
teeth,  and  it  frequently  terminates,  not  merely  in  the 
palate  itself,  but  in  a  small  artery  which  runs  up 
through  the  foramen  incisivum,  or  Iiole  under  the 
fore  teeth,  into  the  cavity  of  the  nose.  This  artery 
is  also  accompanied  with  a  corresponding  palatine 
nerve. 

The  uppEK  PMAEYNCEAL  ABTEBY  is  the  highest  of  ail 
the  branches  of  the  internal  maxillary  ;  it  goes  off  at 
the  back  of  the  orbit,  opposite  the  spheno-maxillary 
fissure  ;  it  ascends  along  tiie  sphenoid  bone  to  the  place 
of  the  sphenoidal  sinus,  and  along  the  upper  part  or 
arch  of  the  pharynx,  where  that  bag  adlieres  to  the 
basis  of  the  skull ;  it  also  goes  along  the  sides  of  the 
pharynx.  Its  twigs  are  of  very  diminutive  size  ;  some 
go  into  the  substance  of  the  sphenoid  bone  to  nourish 
it  by  small  holes  both  over  the  cells  and  in  the  aliP  ;  a 
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branch  goes  towards  the  pterygoidean  or  vidian  hole*, 
where  it  inosculates  usually  with  a  branch  from  the 
internal  carotid  artery,  sometimes  with  the  lower 
pharyngeal,  or  with  the  meningeal  arteries. 

This  artery  ends  in  small  branches  which  play  round 
the  mouth  of  the  Eustachian  tube. 

The  NASAL  ARTERY  is  the  last  branch  of  the  internal 
maxillary.  It  passes  through  the  spheno-palatine  hole  t ; 
by  this  opening  it  comes  into  the  nostril  at  its  upper 
and  back  part ;  the  twigs  go,  one  shorter  to  the  back- 
most of  the  sethmoid  cells,  another  to  the  cells  of  the 
sphenoid  bone ;  one  longer  branch  goes  to  the  back 

Eart  of  the   septum   narium ;    and   one  branch,  the 
mgest  of  all,  often  passes  both  the  upper  and  lower 
spongy  bones,  (along  the  lining  membrane  of  the  nose. 

Eying  twigs  to  the  antrum  as  it  passes,)  till  it  inoscu- 
tes  with  that  twig  of  the  palatine  artery  which  rises 
through  the  foramen  incisivum  into  the  nose.  This 
nasal  artery  often  has  two  branches. 

These  branches  are  so  numerous,  and  so  small,  that 
they  require  recapitulation. 


r    I.  Ramus  Auricularis. 


Maxillaris  Interna.  ■< 


2.  Arter 

3.  Arter 

4.  Arter: 

5.  Arter 

6.  Arter 

7.  Arter 

8.  Arter 

9.  Arter 
10.  Arter 
11  •  Arter 


a  Meningca  Media. 

s  Parvfe. 

a  Maxillaris  Inferior. 

m  Pterygoidese. 

ae  Ternporales  Profundar. 

a  Alveolaris. 

a  Infra  Orbitalis. 

a  Palatina  Maxillaris. 

a  Pharyngea. 

a  Nasalis. 


*  This  is  the  hole  by  which  the  recurrent  of  the  5th  pair  goes 
backwards  from  the  nose  into  the  skull. 

f  Observe,  this  is  not  the  spheno-rcaxillary  slit  so  often  men- 
tioned, which  is  a  slit-like  opening  lying  between  the  wing  of  the 
sphenoid  bone  and  the  upper  jaw-bone ;  and,  as  it  is  at  the  bottom 
of  the  socket,  whatever  parts  enter  it  go  to  the  eye.  The  spheno« 
palatine  hole  is  betwixt  the  sphenoid  and  palate  bones ;  it  is  at  the 
back  of  the  nostrils,  and  the  branch  which  enters  it  belongs  to  the 

nnafril. 
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8.    ARTERIA  TEMPORALIS. 

The  TEMPORAL  ARTERY,  'if  wc  considcf  its  Straight 
direction,  may  be  regarded  as  the  termination  of  the 
external  carotid  artery.  When  the  maxillary  artery 
hends  away  from  it  to  go  under  the  jaw,  this  goes 
directly  forwards  through  the  substance  of  the  parotid 
gland,  mounts  before  the  ear,  and  as  it  passes  alter- 
nately the  parotid  gland,  the  face,  the  ear,  it  gives  its 
three  chief  branches  to  these  parts,  and  ends  in  that 
temporal  artery  which  runs  along  the  side  of  the  head 
under  the  skin,  which  we  feel,  and  even  see  distinctly, 
beating,  and  which  we  open  when  bleeding  in  the 
temples  is  required. 

The  temporal  artery  is  named  superficial,  because 
of  its  lying  under  the  skin  only,  above  the  fascia  of 
the  temporal  muscle,  while  the  deep  branches  from  the 
maxillary  artery  He  under  the  muscle. — The  temporal 
artery  passes  just  before  the  meatus  auditorius,  and 
behind  the  branch  of  the  jaw-bone  ;  it  pushes  its  way 
tiiroiigh  the  substance  of  the  parotid  gland,  and  there 
it  gives  its  first  branches,  commonly  seven  or  eight  in 
number,  but  quite  irregular,  into  the  substance  of  the 
gland  itself  j  next  it  gives  oft"  to  the  face  an  artery  of 
very  considerable  size,  which  arises  from  the  same  part 
of  the  artery  with  these  parotideal  branches,  viz.  under 
the  zygoma  and  within  tlie  gland  :  like  them  it  goes  off 
almost  at  a  right  angle,  and  is  like  one  of  them,  but 
larger,  nearly  of  the  size  of  a  crow-quill ;  it  pushes 
sideways  through  the  substance  of  the  parotid,  emerges 
from  it  upon  the  face  just  below  the  cheeK-bone,and  runs 
across  the  cheek  in  the  same  direction  with  the  parotid 
duct ;  it  is  named  from  this  direction  trassversalis 
FACIEI.  Its  branches  go  to  the  joint  of  tiie  jaw-bone, 
the  masseter,  buccinator,  parotid  gland,  &c.  and  termi- 
nate in  inosculations  with  all  the  arteries  of  llie  face. 

Next  tlie  temporal  artery,  as  it  rises  towards  the 
zygoma,  and  of  course  approaches  the  angle  of  the 
jaw,  gives  an  artery  which  is  proper  to  the  articulation 
of  the  jaw.     Tins  artery  belonging  to  the  joint  of  the 
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jaw  is  often  named  arteria  articularis.  After  having 
sent  its  two  branches  to  the  articulation  of  the  jaw,  it 
sends  another  artery  to  the  ear,  which  divides  into  two 
twigs  ;  one  of  them,  going  round  the  back  part  of  the 
ear,  assists  the  branch  of  the  stylomastoid  artery  in 
forming  the  little  circular  artery  of  the  tympanum ; 
while  another  branch,  penetrating  through  the  slit 
which  is  in  the  articulation  of  the  lower  jaw,  goes  to 
the  muscle  of  the  malleus. 

But  before  it  reaches  the  zygoma,  the  temporal  artery 
gives  another  branch,  which  is  named  the  middle 
TEMPORAL  ARTERY,  to  distinguish  it  from  the  deep 
temporal  arteries  which  lie  under  the  whole  thickness 
of  the  temporal  muscles,  and  the  superficial  temporal, 
which  lies  above  the  fascia ;  for  this  middle  temporal 
artery  lies  under  the  fascia  ;  but  on  the  outside  of  the 
musde  it  arises  from  the  main  artery  just  under  the 
zygoma,  rises  over  the  zygoma,  and  then  pierces  its  way 
under  the  fascia  of  the  temporal  muscle,  and  imder 
that  covering  gives  branches  to  the  temporal  muscle, 
the  artery  itself  still  rising  and  passing  obliquely  forward 
towards  the  outer  corner  of  the  eye,  where  one  of  its 
twigs  often  goes  to  the  orbicularis  oculi,  and  inosculates 
with  the  ophthalmic  artery. 

About  this  point,  or  rather  above  the  zygoma,  the 
temporal  gives  off  those  small  arteries,  irregular  in 
number,  which  are  named  anteriores  auris,  the 
anterior  arteries  of  the  ear,  and  which  play  all  round 
the  fore  part  of  the  ear. 

The  temporal  artery  having  now  emerged  from  the 
parotid  gland,  and  from  the  thick  fascia  which  covers 
it^  makes  a  sudden  serpentine  turn  before  the  ear ; 
and  then  rising  about  naif  an  inch  perpendicularly, 
it  forks  with  a  pretty  wide  angle  into  two  arteries, 
which  are  named  the  anterior  and  posterior  temporal 
arteries.  These  lie  quite  superficial  under  the  skin, 
aboye  the  fascia,  and  are  distributed  in  this  manner : 
Rrst,  the  ANTERIOR  TEMPORAL  ARTERY  gocs  dircctly  for- 
wards  to  the  naked  part  of  the  temple,  and  runs  up  the 
side  of  the  forehead  with  a  very  serpentine  course ;  it 
is  here  that  in  old  men  we  see  its  contortions  and  pul- 
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sations  very  distinctly ;  it  goes  round  arching  forwards, 
and  upwards  from  the  temple  towards  the  top  of  the 
head.  It  belongs  chiefly  to  the  skin  and  frontal  muscle, 
and  that  tendinous  kind  of  sheath  which  covers  the 
cranium  ;  it  gives  some  branches  to  the  orbicular  and 
comigator  muscles ;  it  forms  oflen  a  superciliary  arch 
with  the  proper  frontal  artery ;  it  oflen  sends  off  a 
branch  very  early  towards  the  outer  corner  of  the  eye, 
which  is  entirely  destined  for  the  orbicularis  oculi. 

The  POSTERIOR  TEMPORAL  ARTERY  is  the  last  branch 
of  all.  It  arches  backwards  over  the  top  of  the  ear; 
it  turns  thus  backwards  till  it  meets  the  branches  of 
the  occipital  artery ;  it  deals  its  branches  from  either 
side  upwards  and  downwards,  i.  e.  towards  the  ear,  and 
towards  the  top  of  the  head  in  great  profusion,  till  it 
is  quite  exhausted.  These  branches  belong  to  the  skin 
chiefly  and  to  the  pericranium ;  and  the  smaller  twigs 
pierce  the  outer  tables  of  the  skull,  and  go  into  the 
bone  in  great  profusion  for  its  nourishment. 

RECAPITULATION   OF   THE  BRANCHES   OF   THE 

ri.  Ramus  Massetericus. 

2.  Arteria  Transversalis  faciei.  4      p    ^a^:  j^j 

3.  Arteria  Temporalis  Subfascisdis. 

4.  Rami  Auriculares. 

5.  Arteria  Temporalis  Anterior. 
,6.  Temporalis  Posterior. 


Temporalis.  •< 


CONCLUSION. 

It  would  surely  be  wrong  to  conclude  the  descrip- 
tion of  a  system  of  arteries  so  important  as  this, 
without  attempting  to  interest  my  reader  in  this  piece 
of  anatomy,  by  observing  a  few  anatomical  and  surgical 

facts. 

It  is  natural  to  observe,  as  a  thing  which  jnay  pre- 
vent confusion  in  the  student's  mind,  how  irregular 
(after  all  our  attempts  at  arrangement)  the  smaller 
arteries  unavoidably  must  be ;  how  natural  it  is  that 
each  particular  part  should  draw  its  blood  from  all  the 
arteries  which  are  near  or  round  it  The  ear  has  its 
posterior  artery  peculiar  to  itself;  but  it  has  also  an 
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anterior  artery  from  the  temporal,  where  it'  lies  under 
the  parotid  gland ;  and  it  has  even  a  superior  auris 
from  that  branch  of  the  temporal  artery  which  bends 
round  towards  the  occiput,  and  arches  over  the  ear. 
The  dura  mater  has  its  great  middle  artery  appropriated 
to  itself,  a  peculiar  branch,  the  first  of  the  maxillary 
artery ;  but  it  has  besides  small  assisting  arteries,  enter- 
ing by  almost  every  point  at  the  basis  of  the  skull ; 
and  especially  it  has  arteries  from  the  maxillary,  by  the 
mouth  of  the  Eustachian  tube,  from  the  pharyngeal, 
running  in  by  the  hole  for  the  great  jugular  vein  ;  and 
from  the  occipital,  both  by  the  hole  of  the  jugular  vein 
in  the  basis  of  the  skull,  and  also  by  the  small  occipital 
hole  in  the  back  part  of  the  skull,  close  by  the  temporal 
bone.  The  throat  also,  though  it  has  many  peculiar 
arteries,  derives  its  branches  from  a  great  many  sources ; 
as  from  the  lingual  artery  by  twigs,  which  cross  the 
root  of  the  tongue  ;  from  the  labial  artery  by  branches, 
which  go  to  the  tonsil,  tongue,  and  palate ;  from  the 
pharyngeal  artery,  many  branches,  not  confining  them- 
selves to  the  phanrnx,  stretch  forwards  to  the  palate, 
tongue,  and  tonsils ;  and,  lastly,  the  maxillary  artery 
gives  a  profusion  of  branches  to  all  parts  of  the  throat. 
These  may  serve  as  hints  by  which  the  student,  if  he 
wishes  to  become  a  correct  anatomist,  may  trace  the 
inosculations ;  or  for  the  surjgeon,  if  he  wishes  to 
separate  the  study  of  this  minute  anatomy  froni  that 
or  the  greater  arteries. 

But  there  is  a  circumstance  which  may  guide  the 
student  in  the  study  of  the  arteries.  •  The  confusion  or 
intricacy  of  branches  arises  from  our  manner  of  count- 
ing them  off  from  the  trunks ;  now  the  manner  of  the 
branching  varies,  whilst  there  is  no  variety  in  the  place 
of  any  artery,  or  the  manner  of  its  final  distribution. 

The  thyroid  artery,  or  the  lingual  artery,  may  come 
off  separately,  or  together,  but  they  never  vary  in  their 
exact  place  ;  their  relation  to  the  thyroid  cartilage,  or 
to  the  coniu  of  the  os  hyoides,  or  to  the  muscle,  or  the 
nerve,  is  invariably  the  same.  Some  advantages  might 
be  hadt  by  arranging  the  arteries  according  to  their 
ilestinationy   instead  of  their  departure  in  succession 
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from  the  trunk  ;  but  thu  latter  mode  gives  so  great  a 
Cacility  to  the  learner,  that  we  shall  not  depart  from  it. 

The  surgeon's  interest  in  understanding  these  arteries 
is  very  strong.  It  were  impossible  to  enumerate  all  the 
various  occasions  on  which  this  piece  of  anatomy  may 
be  useful ;  but,  surely,  one  may  easily  say  enough  on 
this  subject  to  attach  the  young  surgeou  to  the  diligent 
study  of  these  arteries. 

Among  the  various  motives  for  diligence,  I  would 
mention  these :  the  terrible  hiemorrhages  which  he  is 
daily  called  to  stop,  when  suicides,  though  they  have 
not  cut  the  carotids,  have  cut  the  great  arteries  of  the 
thyroid  gland :  the  necessity  of  tliinking  about  the 
tumours  of  the  gland  itself;  for  I  have  had  the  unhap- 
piness  to  see  a  person  perish  by  suffocation,  while 
consulting-physicians  forbade  any  operation  ;  and  I  had 
no  other  than  the  melanclioly  privilege  of  watching,  for 
many  hours,  the  last  struggles  of  a  person,  who  had 
the  day  before  been  walking  through  all  the  rooms  in 
tolerable  ease  and  health.  Could  nothing  have  been 
resolved  on  ?  Must  we  always  submit  to  this  ?  Might 
not  an  incision  in  the  fore  part  (where  few  arteries  are) 
have  at  least  uncovered  the  trachea,  given  a  temporary 
relief,  and  made  the  tumour  suppurate  more  freely  ? 
The  extirpation  of  the  tongue,  which  is  mentioned  witli 
horror,  would  be  a  less  terrible  operation  to  one 
acquainted  with  these  arteries ;  the  extirpation  of  all 
tumours  under  the  jaws  is  dangerous  ;  the  cutting  out 
completely  the  parotid  gland  is  a  thing  quite  impossible, 
since  the  greatest  of  all  tlie  arteries,  viz.  the  temporal 
and  the  maxillary,  lie  absolutely  imbedded  in  the  gland. 
What  shall  we  think,  then,  of  those  surgeons  who  talk 
in  such  faniifiar  terms  of  cutting  out  the  parotid  gland  ? 
Bleedings  from  the  nose  have  been  so  often  fatal,  that 
Petit  is  celebrated  to  this  day  for  a  discovery  which  be 
never  made,  viz.  the  way  of  plugging  the  nose  so  as  to 
stop  this  hleediug.  Have  not  the  French  Society  been 
busy  renewing  inventions  for  securing  even  so  small  an 
artery  as  that  of  the  dura  mater  ?  In  the  hare-lip 
operation,  in  cutting  cancers,  in  dissecting  tumours 
from  all  parts  of  the  face,  the  surgeon  comuiamis  the 
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blood  only  by  knowing  these  arteries.  Cowper,  the 
celebrated  surgeon  and  anatomist,  had  his  head  so  full 
of  this  project,  that  instead  of  waiting  for  haemorrhage 
during  his  operation,  he  cut  off  two  days  before  the 
chief  source  of  the  blood.  He  was  going  to  cut  out  the 

Earotid  gland  ;  and  two  days  before  he  placed  a  small 
utton  of  caustic  on  each  side  of  the  labial  artery, 
where  it  lies  upon  the  cheek,  passed  a  ligature  under 
it,  tied  it  firm,  and  then  proceeded  to  his  operation 
next  day.  But  this  great  anatomist  made  at  one  stroke 
two  grievous  blunders :  he  missed,  for  want  of  know- 
ledge, the  chief  arteries  of  the  parotid  gland,  for  they 
come  from  the  temporal  artery ;  and,  if  I  mistake  not, 
he  had  tied  the  vein,  for  most  assuredly  it  is  the  facial 
vein  which  he  is  describing  in  his  twelfth  table  from 
Bidloo.  How  terrible  the  extirpation  of  tumours  from 
the  gums,  throat,  tonsils,  &c.  is,  I  need  not  say  ;  where 
the  surgeon  always  uses  burning  irons  instead  of  needles, 
where  not  unfrequently  the  patient  dies. 


OF  THE  ARTERIES  OF  THE  BRAIN,  SPINAL 

MARROW,  AND  EYE. 

OF   THE    ARTERIES    OF    THE    BRAIN. 

The  INTERNAL  CAROTID  ARTERIES  are  named  the 
ARTERi^  CEREBRI,  as  being  the  chief  arteries  of  the 
brain ;  while,  in  truth,  the  brain  is  also  supplied  by  two 
Other  arteries  nearly  equal  in  size,  viz.  the  vertebral 
arteries,  which  though  they  do  indeed  arise  from  a 
different  trunk,  viz.  the  subclavian  artery,  yet  are  so 
entirely  destined  for  the  brain,  give  so  few  branches 
before  they  reach  the  skull,  are  so  important  when  they 
*^ve  there,  and  above  all  make  so  large  a  communica- 
^on  with  the  carotid  arteries,  that  without  a  description 
of  the  vertebral  arteries,  any  description  of  the  carotids 
^ust  be  defective.     They  unite  so  with  the  carotids  as 
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to  form  but  cue  great  system  of  vessels  for  supplying 
the  brain. 

TJie  two  greatest  functions  of  tlie  anlnial  body,  those 
of  the  womb  and  of  the  brain,  the  one  for  the  Ufe  of 
the  individual,  the  other  for  the  continuation  of  the 
^ecies,  are  the  most  liberally  supplied  witi)  blood. 
The  womb  has  on  each  side  two  arteries ;  it  has  two 
spermatics,and  two  h>-pogastrics ;  and  tite  inosculations 
of  these  vessels  are  very  large  and  free.  The  brain  has 
two  great  arteries  on  each  side  ;  it  has  two  carotids,  and 
two  vertebral  arteries  ;  they  are  infinitely  larger  than 
those  oi'  the  womb  ;  their  inosculations  are  so  particular, 
that  there  are  no  others  like  them  in  all  the  body  :  the 
injection  of  any  one  artery  easily  fills  the  whole  ;  the 
preservation  o(  but  one  artery  saves  the  life  of  the 
creature,  when  the  others  are  stopped. 

These  four  arteries  alone  convey  to  the  brain  the 
fifth  part  of  the  whole  mass  of  blood.  This  is  the 
calculation  made  by  Hatler  ;  and  even  those  who  would 
settle  it  at  the  lowest  point  still  acknowledge,  that  the 
carotid  and  \'ertebi"al  arteries  receive  at  least  the  tenth 
part  of  all  the  blood  of  the  body.  The  brain,  tlien, 
which  weighs  not  a  fortieth  part  of  the  whole  body, 
receives  one  tenth  of  all  the  blood  ;  a  proportion  which 
must  occasion  surprise. 

Besides  the  profusion  of  blood  which  thus  rushes 
into  the  brain,  the  impetus  with  which  it  forces  its  way 
seems  dangerous  ;  and  Nature  also  seems  to  have  pro- 
vided against  the  danger.  We  cannot  be  but  sensible 
of  this  danger ;  for  the  slightest  increase  of  velocity 
occasions  strange  feelings,  if  not  absolute  pain.  We 
cannot  run  for  any  length  of  way,  nor  ascend  a  stair 
rapidly,  nor  suiler  a  paroxysm  of  fever,  nor,  in  short, 
have  the  circulation  quickened  by  violent  exertions,  by 
emotions  of  tlie  mind,  or  by  disease,  without  feeling  an 
alarming  beating  within  the  head ;  we  feel  it  parti- 
cularly in  the  carotid  canal  where  the  artery  passes 
through  the  bone.  If  it  continue  from  disease,  or  if 
we  persist  in  our  exertions,  giddiness,  blindness,  ringing 
of  the  ears,  come  on.  Haller  remembers,  that  while  he 
was  lying  in  a  bad  i'ever,  he  suftered  so  much  from  the 
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pulsations  of  the  carotid  artery  within  the  skull,  that* 
his  head  was  lifted  from  his  pillow  at  every  stroke. 
I  wish  he  had  said,  **  seemed  to  be  lifted  from  his 

J>illow  at  every  stroke  ;**   for  it  was  rather  a  sickly 
eeling  than  what  could  actually  happen. 

Dia  this  vast  column  of  blood  rush  directly  into  the 
brain,  we  do  not  know  what  might  be  its  efliects ;  but 
surely  they  could  not  be  harmless,  since  Nature  has 
provided  against  it  in  man,  and  in  the  lower  animals 
which  hang  their  heads,  with  a  peculiar  care.  In 
Man,  this  blood  is  retarded  chiefly  by  the  tortuous 
course  which  the  artery  is  obliged  to  follow  *,  and  by 
that  long  bony  canal  which,  by  holduig  the  carotid  as 
in  a  sheath,  must  suppress  its  violent  action,  and  at  least 
prevent  its  being  dilated  by  force  of  the  blood,  when, 
as  often  happens,  the  lower  part  of  the  artery  is  more 
full  and  tense.  Perhaps  also  it  may  have  some  effect, 
tliat  the  carotid,  as  it  lies  by  the  side  of  the  sella 
turcica^  is  not  naked  and  free,  but  is  inclosed  in  a 
venous  sinus,  which  consists  of  cells  like  those  of  the 
male  penis,  and  in  the  heart  of  which  the  carotid 
lies. 

It  is  also  peculiar  in  all  the  arteries  of  the  brain,  that 
they  do  not  enter  in  trunks  into  its  substance.  This 
seems  to  be  a  violence  which  the  soft  texture  of  the 
brain  could  not  bear  ^  but  all  the  arteries,  having  per- 
forated the  dura  mater,  attach  themselves  to  the  pia 
mater,  a  delicate  membrane,  which  is  the  immediate 
covering  of  the  brain  ;  which  follows  all  its  divisions, 
lobes,  and  convolutions ;  which  enters  all  its  cavities, 
and  lines  its  internal  surfaces  as  it  covers  the  external. 
To  this  membrane  of  the  brain  the  arteries  attach 
themselves :  it  conducts  them  every  where  along  the 
surface  of  the  brain,  and  into  its  cavities  ;  and  when 
the  arteries  are  to  enter  into  the  substance  of  the  brain, 
they  have  already  branched  so  minutely  upon  the  pia 
mater,  that  they  enter  into  the  pulpy  substance  in  the 
most  delicate  twigs ;  so  that  having  injected  the  brain, 

*  Akliough  Uiis  be  true,  still  the  subject  is  pursued  further  when 
ikiDg  of  the  circulation  of  the  blood  through  the  arteries.— C.  B. 
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at  whatever  level  you  cut  into  it,  you  find  its  white 
surface  dotted  with  red  points  regularly,  and  like  tiiu 
dots  of  a  j)in. 

But  in  the  lower  animals,  especially  in  the  Calf,  the 
Deer,  the  Sheep,  which  hang  their  heads  in  feeding, 
there  is  a  provision  of  so  singular  a  nature,  that  we 
can  have  no  doubt  that  these  contortions  of  the  great 
trunks  and  minute  divisions  of  the  smaller  arteries  in 
Man  have  the  same  final  cause  ;  for  in  those  creatures 
the  carotid,  before  it  enters  the  brain,  first  divides  into 
innumerable  smaller  arteries.  Not  one  of  these  is  sent 
off  for  any  particular  function  ;  they  are  immediately 
reunited  again,  and  gathered  together  into  one  trunk'; 
and  then  the  force  of  the  blood  being  tlms  broken, 
the  artery  divides  a  second  time  into  branches  of  the 
ordinary  form,  which  enter  safely  into  the  substance  of 
the  brain. 

It  is  still  further  supposed,  that  the  arteries  of  the 
brain  have  this  peculiarity,  distinct  from  all  others  in 
the  body,  that  as  tliey  enter  the  skull  they  lay  aside 
one  of  their  coats,  and  that  of  course  the  arteries  of 
the  brain  are  peculiarly  weak.  That  the  arteries  of 
the  brain  want  that  outward  coat  of  cellular  substance 
which  all  arteries  passing  through  other  cavities  or 
along  tlie  limbs  have,  is  no  doubt  true,  and  so  far  they 
are  thinner  :  but  how  much  they  are  weakened  by  tiiia 
loss,  it  is  not  easy  to  say ;  (or  they  want  none  of  the 
coats  which  arc  essential  to  the  constitution  of  an 
artery ;  and  this  cellular  coat,  though  it  constitutes 
much  of  the  thickness  of  an  artery,  has,  I  believe,  but 
little  to  do  with  its  strength.  Yet  true  it  is,  that  the 
arteries  of  the  brain,  either  from  being  weaker  in 
themselves,  being  less  supported,  lying  upon  the  soil 
and  pulpy  substance  of  the  brain,  are  more  frequently 
burst  by  falls,  or  even  by  the  slightest  accidents,  than 


the  arteries  of  any  other  part,  even  the  limbs,  however 

r  injei 
the  slightest  blow  or  fall  upon  the  head  often  produces 


much  exposed.     Our  injections  burst  tliem  very  often  ; 


an  internal  effusion  of  blood,  which  occasions  death  j 
but  that  the  arteries  of  the  brain  are  so  delicate  as 
to  be  burst  by  a  false  step,  so  as  to  produce  a  i'atal 
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aneurism  within  the  brain,  is  a  truth  perhaps  not  com- 
monly known. 

A  young  woman,  carrying  in  her  arms  her  first 
child,  about  six  months  old,  slipped  her  foot  with  a 
slight  shock  j  but  it  was  on  plain  and  even  ground, 
and  she  did  not  fall  down.  In  the  instant  of  this 
shock  she  was  sensible  of  a  sudden  pain  in  the  right 
side  of  her  head :  it  was  so  peculiar,  that  she  said 
she  could  cover  the  point  with  ner  finger  ;  and  though 
slighter  at  intervals,  this  pain  never  left  her  to  the 
moment  of  her  death.  She  walked  home,  went  about 
her  little  family  matters,  suckled  her  child ;  but  was 
seized  that  evening  with  sickness,  not  violent  like  that 
of  any  sudden  disease,  but  rather  like  the  easy  vomiting 
of  a  pregnant  woman. 

She  continued  very  sick,  with  slight  head-ach  ;  but 
still  was  out  of  bed  all  day  long,  went  about  her  house- 
hold affairs,  and  had  no  symptom  which  could  lead 
one  to  suspect  her  very  dangerous  condition,  or  what 
a  dreadful  accident  had  happened.  She  got  up  during 
the  night  after  this  accident  for  some  cool  drink,  felt 
herself  extremely  giddy,  was  obliged  to  support  herself 
by  a  chest  of  drawers  which  stood  by  her  bedside,  and 
went  to  bed  again  immediately.  On  the  evening  of 
the  second  day  she  got  out  of  bed,  made  tea  as  usual, 
was  out  of  bed  during  the  evening,  had  no  complaint, 
except  the  continual  sickness,  slight  pain  of  the  head, 
and  giddiness  still  slighter.  That  night  she  expired. 
Her  pulse  all  along  had  beat  low  and  weak,  and  never 
more  than  60  in  a  minute. 

When  I  was  brought  to  open  the  body,  I  heard 
nothing  of  the  pain  of  her  head,  though  it  was  fixed 
and  constant,  and  without  that  nothing  could  be 
more  puzzling  than  this  combination  of  circumstances. 
First,  the  sudden  slipping  of  her  foot,  and  the  inces- 
sant sickness  which  ensued,  suggested  the  idea  of 
hernia;  but  no  such  secret  was  known  among  her 
rdations ;  and  upon  opening  the  abdomen,  no  hernia 
was  found,  neither  open  nor  concealed,  as  in  the 
thyroid  hole. 

Next  we  were  informed  of  a  palpitation,  which  had 


I 


OF    THE    BRAIN. 

been  usual  with  lier.  It  appeared  tliat  she  bad  com- 
plained chiefly  about  the  period  of  her  iirst  menstru- 
ation, and  some  years  before  her  marriage.  It  seemed 
to  be  hysterical  merely  ;  but  upon  opening  the  thorax, 
we  found  the  heart  wonderfully  enlarged  and  crammed 
with  a  dark  and  grumous  blood. 

But  next  a  new  scene  opened  upon  us ;  and  thus 
enlargement  of  the  heart  appeared  to  arise  like  that  of 
the  liver,  which  so  often  accompanies  fractured  skull, 
from  the  languid  action  of  the  heart  and  torpor  of 
all  the  system  in  those  who  He  even  for  a  few  days 
comatose. 

Now,  for  the  first  time,  I  was  inibnned  that  the 
shock  of  shpping  her  foot  had  caused  a  sudden  pain  of 
the  head ;  that  it  was  pointed,  confined  to  one  single 
spot,  incessant,  accompanied  with  perpetual  vomiting, 
or  desire  to  vomit,  and  with  giddiness  during  the 
night. 

Upon  opening  the  head,  I  found  the  dura  mater  of 
a  most  singular  appearance ;  livid,  or  rather  like  the 
gizzard  of  a  fowl,  with  green  and  changing  colours. 
Having  cut  it  open,  the  pia  mater  appeared  like  red 
currant  jelly,  with  fresh  coagulated  blood  so  firmly 
attached  to  it,  that  it  seemed  as  if  driven  into  its  very 
substance,  and  incorporated  witii  it.  Upon  cutt'mg 
and  tearing  open  the  pia  mater,  each  convolution  of 
the  brain  was  surrounded  and  separated  from  that  next 
it  by  coagulated  blood.  Upon  cutting  into  the  ven- 
tricles of  the  brain,  that  of  the  right  side  was  found  to 
contain  four  ounces  of  entire  and  coagulated  blood ; 
the  cavity  at  first  view  was  like  opening  a  ventricle  of 
the  heart ;  the  blood,  very  dark  and  firmly  coagulated, 
was  forced  out  by  the  pressure  of  the  surrounding 
parts  ;  the  coagulum  became  gradually  firmer  and 
whiter,  till  it  turned  to  a  very  firm  stringy  clot,  which 
stuck  in  the  mouth  of  the  middle  artery  of  the  brain. 
Being  carefully  examined,  it  was  found  to  be  sticking 
firm  in  the  mouth  of  the  artery  which  had  burst,  as  if 
by  the  separation  of  two  of  its  rings.  The  blood,  which 
thus  filled  the  right  ventricle,  had  also  made  its  way 
down  in  prodigious  quantity  into  the  tiiird  and  fourth 


1S6  OP  THE   ARTERIES 

ventricles,  quite  into  the  occipital  hole  ;  but  the  oppo- 
site ventricle  it  had  not  filled.* 

The  quantity  of  blood  ascending  to  the  head  is  ex- 
ceedingly great ;  its  free  circulation  in  all  the  arteries 
is  perfectly  secured ;  and  the  plan  of  its  distribution  is 
extremely  simple^  for  the  carotid  entering  by  the  os 
petrosum  gives  three  branches,  first,  a  branch  which 
unites  the  two  carotids  with  the  two  vertebrals,  and 
forms  the  fore  part  of  the  circle  of  Willis.  Secondly, 
it  gives  an  artery  to  the  great  middle  lobe,  whence  it 
is  named  the  great  middle  artery  of  the  brain.  Thirdly, 
an  artery  which  is  named  anterior  cerebri,  as  belonging 
to  the  fore  part  of  the  brain.  But  the  vertebral,  as  it 
arises  through  the  occipital  hole,  lies  upon  the  cere- 
bellum, and  supplies  all  the  cerebellum,  and  also  the 
back  part  of  the  cerebrum.  One  branch  goes  to  the 
back,  part  of  the  cerebellum,  another  to  the  fore  part 
of  the  cerebellum,  a  third  branch  goes  to  the  back  part 
of  the  brain ;  and  thus  there  is  formed  betwixt  the 
carotid  and  the  vertebral,  by  means  of  the  great  inos- 
culation of  the  circle  of  Willis,  one  great  set  of  vessels ; 
which  should  first  of  all  be  described  free  from  all  the 
interruptions  of  trivial  arteries,  which  go  off  from  point 
to  point,  but  of  which  the  destinations  cannot  be  impor- 
tant, which  are  hardly  known,  which  do  not  go  in  any 
two  subjects  the  same  way. 

OF  THE  INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  artery  leaves  the  external  carotid 
at  the  angle  of  the  jaw :  it  is  so  inclined  to  contortions 
that  at  this  point  it  bulges,  and  even  seems  the  outer- 
most of  the  two.  In  mounting  along  the  neck,  it  is 
tied  by  cellular  substance  to  the  fore  part  of  the  rectus 

*  This  case  is  preserved  here  as  an  example  to  the  reader  of  the 
manner  in  which  Mr.  John  Bell  narrated  his  cases.  Were  the  sub- 
ject to  be  pursued,  many  other  cases  of  rupture  of  these  arteries 
might  be  ffiven,  not  certainly  tending  to  confirm  the  ideas  inculcated 
here.  I  doubt  very  much  if  life  can  continue  so  long  afler  the  rup- 
ture of  this  artery,  and  I  am  rather  inclined  to  beh'eve  that  the 
artery  was  ruptured  in  the  night  of  the  young  woman's  death. 
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or  straiglit  muscle  of  the  neck,  and  it  is  also  connected 
with  the  par  vagum  and  intercostal  nerve :  the  ganglion 
of  the  intercostal,  or  sympathetic  nerve,  lies  by  its  side; 
the  nerve,  before  it  forms  this  ganglion,  comes  do«Ti 
small  and  thread-Uke  through  the  same  canal  by  which 
the  carotid  passes  into  the  skull. 

The  contortions  of  the  carotid  are  great,  both  before 
and  after  its  passage  through  the  bony  canal ;  but 
within  the  canal  it  is  forced  to  particular  and  successive 
bendings,  such  as  indicate  plainly  some  design  of 
Nature ;  for  the  canal  for  the  artery  is  long  and  tor- 
tuous, while  the  nerves  and  veins  pass  through  plain 
and  simple  holes.  When  the  carotid  first  presents  itself 
to  enter  the  skull  it  is  curved,  and  is  a  little  behind  its 
hole;  it  bends  forwards  and  inwards  a  little,  and  so 
enters  the  canal ;  in  entering  the  canal  it  rises  almost 
perpendicularly  upwards,  but  soon  bends  forwards 
again,  lying,  as  it  were,  upon  the  floor  of  the  canal  j 
then  it  bends  again  upwards  and  forwards,  to  emerge 
from  the  canal ;  by  which  tuni  the  portion  of  the 
artery  which  is  engaged  in  the  canal  has  the  form  of  an 
Italic^  Even  atier  it  gets  into  the  skull,  it  must  still 
bend  once  more  sideways  and  forwards,  as  if  to  meet 
its  fellow,  and  to  get  to  the  side  of  the  sella  turcica  ; 
then  it  goes  directly  forwards  till  it  touches  the  anterior 
clynoid  process  ;  and  then  doubling  back,  or  returning 
upon  itself;  it  rises  perpendicularly ;  and  so  perpen- 
dicular is  this  last  turn,  that  when  cut  across,  the 
mouth  of  the  artery  gapes  perpendicularly  upwards  : 
here  it  begins  to  give  its  branches  to  the  brain. 

It  is  by  the  side  of  the  sella  turcica  that  the  caveh- 
Nous  SINUS  surrounds  the  artery.  This  sinus  is  formed 
by  the  two  plates  or  lamellae  of  the  dura  mater,  parting 
from  each  other,  and  leaving  an  interstice  full  of  cells, 
like  those  of  the  penis  or  of  the  placenta.  It  is  filled 
with  blood,  by  communication  with  several  of  the 
smaller  sinuses  or  veins  about  the  basis  of  the  brain ; 
the  ophthalmic  veins  bring  into  it  the  blood  from  the 
eye ;  four  or  five  small  veins  descending  from  the  fossa 
Sylvii  bring  blood  into  it  from  the  middle  parts  of  the 
brain ;    the   sinuses  of  the  os  pefrosum   (both  on  its 
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upper  and  lower  grooves)  open  into  it,  one  high,  another 
lower  down,  and  that  circular  sinus  or  vein  which  sur- 
rounds the  root  of  the  optic  nerves  opens  into  it  from 
either  side.  All  this  blood  is  poured  into  the  cells ;  the 
internal  carotid  artery  rises  through  these ;  and  by  the 
side  of  the  carotid  artery  lies  also  that  small  nerve  of  the 
sixth  pair  which  is  connected  with  the  great  intercostal 
nerve. 

Vieussens  first  discovered  this  curious  structure; 
Ridley  denied  it,  and  Haller  at  last  in  his  turn  con- 
firmed it.  Vieussens  believed  that  the  sinus  which 
deposited  this  blood  conveyed  it  away  again.  Haller 
says  that  this  is  the  peculiar  office  of  that  vein  which 
accompanies  the  carotid  artery,  and  which  is  named  the 
vena  sodalis  arterise  carotidis.  It  was  once  supposed 
that  certain  small  arteries  opened  also  into  the  sinus ; 
but  it  has  neither  arteries  nor  pulsation. 

Thus  we  trace  the  carotid  through  its  canal,  through 
the  cavernous  sinus,  up  to  the  side  of  the  sella  turcica, 
and  about  to  enter  the  brain,  to  give  off  the  arteries  of 
the  brain.  But  before  we  describe  these,  it  wUl  be 
easy  to  count  shortly  those  little  twigs  which  it  gives  off 
in  the  canal  and  in  the  sinus. 

The  carotid  artery  seldom  gives  out  arteries  before 
it  enters  the  skull ;  it  is  a  lusus  naturae,  when  it  does 
h^pen  that  the  occipital  or  pharyngeal  arteries  come 
off  from  it. 

The  first  twig,  which  in  any  case  it  gives  off,  is  some- 
times a  small  artery,  which  returns  downwards  along 
with  the  upper  maxillary  nerve* ;  next,  a  small  twig, 
accompanied  by  a  branch  from  the  meningeal  artery, 

foes  into  the  tympanum  by  way  of  the  aquaeductus 
'allopii ;  and  next,  while  the  artery  is  within  the  sinus 
cavemosus,  it  gives  out  two  little  branches,  the  one 
forwards,  the  other  backwards,  named  arteries  of  the 

RECEPTACULUM. 

1.  The  litde  artery  which  goes  backwards  from  the 
sinus  or  receptaculum  goes  chiefly  to  that  part  of  the 
dura  mater  which  covers  the  posterior  clynoid  process, 

•  *  The  second  branch  of  the  5th  pair. 


r 


OP  THE    BRAIN.  ISg 

and  wliich  covers  tlie  cuneiform  process  of  the  occiiiital 
bone;  it  gives  twigs  to  the  4th,  5th,  anti  6th  pair  of 
nerves,  and  to  the  pituitary  gland ;  in  short,  to  all  the 
parts  at  the  back  of  the  sella  turcica ;  it  ends  in  inos- 
culations with  those  twigs  of  the  vertebral  artery  which 
come  otf  from  the  vertebral  betbre  it  enters  the  skull. 

2.  The  little  artery  which  comes  out  from  the  re- 
ceptaculum  to  go  forwards,  arises  where  the  carotid  is 
crossed  by  the  6th  pair,  and  has  been  confounded  with 
a  delicate  nerve  which  joins  the  intercostal  nerve  to  a 
branch  of  the  5th  pair.  The  distribution  of  this  litlU* 
artery  is  nearly  the  same  with  that  of  the  first,  for  it 
belongs  to  the  3d,  4th,  and  5th  pair  of  nerves,  and  to 
the  pituitary  gland. 

The  carotid  having  risen  to  the  anterior  clynoid 
process,  gives  out  there  a  small  artery,  less  than  a 
crow-quill,  which  enters  directly  into  the  orbitary  hole, 
accompanies  the  optic  nerve  into  the  eye,  fitmishes  the 
eye,  the  eye-lids,  the  muscles,  and  tlie  lachrymal  gland, 
and  sends  out  branches  upon  the  forehead,  viz.  the 
frontal  arteries,  in  which  it  ends.  This  is  a  short  history 
of  the  OPHTHALMIC  ARTERY  }  which,  Es  It  fumishes  all 
the  arteries  of  tlie  eye,  must  be  described  apart. 


DIVISION    OF   THE    INTERNAL    CAROTID. 

The  carotid,  now  about  to  enter  into  the  brain, 
divides  at  the  sella  turcica  into  three  arteries ;  one  to 
the  fore  lobe,  another  to  the  middle  lobe,  and  a  third  to 
form  tlie  circle  of  Willis.  These  arteries  are  usually  so 
numbered  that  the  communicating  branch  is  first 
described;  next,  the  anterior  artery  of  the  brain  ;  and, 
lastly,  the  middle  artery  of  the  brain.  But  of  this 
arrangement  no  one  who  is  accustomed  to  observe  the 
course  of  this  artery  can  entirely  approve ;  for  when 
the  carotid  rises  from  the  side  of  the  sella  turcica,  it 
divides  into  its  three  branches  all  at  once,  in  a  tripod- 
iike  form  ;  the  middle  branch  of  the  tripod  is  largest ; 
the  next,  which  goes  fonvards  to  the  fore  lobe  of  the 
brain,  is  smaller  ;  the  third,  which  is  the  communicating 
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branchy  going  backwards  to  unite  with  tlie  vertd>fal 
artery  and  form  the  circle  of  Willis,  is  the  smallest  of 
all.  The  middle  artery  of  the  brain  then  is,  from  its 
great  size,  to  be  regarded  as  the  trunk. 


1.    ARTERIA    MEDIA    CEREBRI. 

The  middle  lobe  of  the  brain  is  separated  from  the 
anterior  lobe  by  a  very  deep  sulcus  or  furrow,  which  is 
named  fissura  sylvii.  This  fissura  Sylvii  is  formed 
by  the  transverse  process  of  the  sphenoid  bone,  or,  in 
other  words,  by  that  very  sharp  line  which  runs  out 
laterally  from  each  of  the  anterior  clynoid  processes, 
and  which  parts  the  fore  lobe,  which  lies  in  the  shallow 

Sart  of  the  skull  upon  the  orbitar}^  processes  of  the 
'ontal  bone,  frpm  me  middle  lobe,  which  lies  in  the 
deepest  part  of  the  skull  behind  the  clynoid  processes. 
The  MIDDLE  ARTERY  OF  THE  BRAIN,  having  riscu  from 
the  side  of  the  sella  turcica,  runs  straight  along  this 
fossa  Sylvii,  and  is  really  the  continued  trunk  of  the 
carotid  J  it  is  larger  than  the  artery  at  the  wrist;  it 
goes  directly  outwards,  viz.  towards  me  temple  j  it  runs 
along  the  fossa  Sylvii,  and  is  lodged  deep  in  that  cleft ; 
where  it  lies  deep,  it  di\ides  into  two  great  branches, 
one  deep  and  one  superficial :  it  gives  some  branches 
to  the  anterior  lobe,  but  it  is  chiefly  limited  to  the 
middle  lobe  of  the  brain  ;  its  branches  to  the  posterior 
lobe,  or  inosculations  with  any  branches  of  the  basilar 
artery,  are  comparatively  few. 

Thus  the  artery  ends  by  passing  into  the  substance 
of  the  brain.  But  nearer  the  sella  turcica^  and  before 
it  enters  into  the  fossa  Sylvii,  it  gives  some  small  and 
delicate  arteries ;  the  consideration  of  which  seems  to 
be  unimportant  at  first  view,  but  which  is  really  useful 
in  explaining  the  anatomy  of  the  brain.  It  gives  small 
twigs  to  the  pituitary  gland,  to  the  optic  nerve,  to  the 
tentorium,  and  especiaJly  to  the  pia  mater  covering  the 
basis  of  the  brain.  Among  these  small  twigs  certain 
»ct«  of  arteries  make  a  very  distinguished  figure. 

1.  There  is  one  small  artery  which  runs  up  into  the 
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anterior  horn  of  the  lateral  ventricle,  and  forms  that 
great  plexus  which  lies  along  the  floor  of  the  ventricle, 
namea  PLEXUS  choroides.     This,  then,  is  the  artery 

of  the  CHOROID  PLEXUS. 

2.  There  is  a  set  of  arteries,  of  considerable  number, 
but  varying  in  respect  of  number,  small  as  sewing 
threads,  which  inosculate  repeatedly  with  each  other, 
and  which  are  scattered  widely  and  beautifully  over  the 
crura  cerebri  and  basis  of  the  brain,  forming  in  the  pia 
mater  a  plexus  or  web  of  vessels.  This  part  of  the  pia 
mater  is  named  velum  from  its  beauty  and  delicacy ; 
and  this  is  what  Wepfer,  among  other  older  authors, 
considered  as  a  species  at  least  of  the  rete  mirabile  : 
but  that  name  implies  a  peculiar  office,  as  in  beasts, 
which  this  delicate  net-work  of  vessels  cannot  have. 


2.    ARTERIA    ANTERIOR    CEREBRI. 

The  FORE  ARTERY  of  the  BRAIN  comcs  off  from  the 
middle  artery  at  right  angles  nearly  ;  for  the  great  or 
middle  artery  runs  directly  outwards  towards  the 
temple,  while  this  second  artery  runs  directly  forwards 
along  the  fore  lobe  of  the  brain.  It  is  named  sometimes 
the  artery  of  the  corpus  callosum,  because  of  two  great 
branches  into  which  it  is  divided  one  goes  to  that  part 
of  the  brain.  The  corpus  callosum  (a  most  absurd  * 
name  for  any  part  of  the  brain)  is  the  white  and 
medullary  substance  where  the  two  hemispheres  of  the 
brain  are  joined  ;  and  upon  separating  tne  two  hemi- 
spheres with  the  fingers,  the  corpus  callosum  is  seen 
like  a  large  white  arch,  and  the  artery  of  the  corpus 
callosum  is  seen  also  arching  over  its  surface. 

The  anatomy  of  the  arteria  anterior  cerebri  may 
therefore  be  explained  thus  :  first,  it  goes  off  at  right 
angles  from  the  middle  artery  of  the  brain,  which  is  to 
be  considered  as  the  trunk,  and  there  it  often  gives  small 
twigs  to  the  olfactory  and  optic  nerves ;  next,  the  two 
anterior  arteries  of  each  side,  while  they  go  forwards 
as  if  towards  the  crista  galli,  bend  a  little  towards  each 
other  J  they  almost  meet,  but  do  not  absolutely  touch  j 
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they  form  a  communication  with  each  other,  which  of 
course  is  exceedingly  short,>  but  pretty  large.  It  is  this 
short  communication  which  completes  the  circle  of 
Willis  at  its  fore  part.  This  cross  communication  be- 
twixt the  arteries  of  the  opposite  sides  passes  just  before 
the  sella  turcica  and  pituitary  gland,  and  exactly  in 
the  middle  it  sends  off  an  artery,  which  goes  down 
into  the  third  ventricle,  and  gives  branches  to  the  fore 
part  of  the  fornix  and  to  the  septum  lucidum. 

After  this  commimication,  both  arteries  rise,  with  a 
large  sweep  along  the  flat  surface  <^  that  deep  division 
which  the  falx  makes  betwixt  the  two  hemispheres  of 
the  brain :  there  each  divides  into  its  two  great  branches ; 
one  attaches  itself  to  the  corpus  callosum,  or  that  arch 
which  we  see  upon  holding  apart  the  two  hemispheres ; 
it  arches  along  with  the  corpus  callosum  so  as  to  de- 
scribe a  semicircle  ;  it  is  the  larger  of  the  two  branches ; 
it  is  named  arteria  corporis  c allosi  :  the  other  branch 
keeps  upon  the  flat  surface  of  the  brain,  where  the  one 
hemisphere  lies  flat  upon  the  other,  and  it  rises  in  a 
beautUul  arch  within  the  j»a  mater,  dividing  into  beau- 
tiful and  very  minute  ramifications  before  it  enters 
actually  into  the  substance  of  the  brain. 

These  two  great  branches  of  the  anterior  artery  are 
well  distinguished  by  Wepfer  by  the  names  of  arteria 
profunda  and  arteria  sublimis,  (tne  deep  and  superficial 
of  the  anterior  artery,)  as  there  is  a  deep  and  a  super- 
ficial branch  of  the  middle  artery.  The  arch  of  the 
arteria  anterior  cerebri  overhangs  in  a  manner  that  of 
the  artery  of  the  coipus  callosum,  and  both  of  them 
inosculate  under  the  falx  with  the  arteries  of  the  oppo- 
site side. 

3f   ARTERIA  COMMUNICANS. 

The  COMMUNICATING  ARTERY  gocs  as  dircctly  back- 
wards from  the  middle  artery  as  me  anterior  artery  goes 
forwards.  It  is  small,  proceeds  backwards,  and  a  little 
iiiwards ;  it  goes  round  the  sides  of  the  corpora  mamil- 
laaa,  and  is  about  a  quarter  of  an  inch  in  length  before 
itmeetfrthe  branch  of  the  vertebral  artery  j  and  though 
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it  does  give  off  small  twigs,  as  to  the  infundibulum,  to 
the  (^tic  nerve,  to  the  crura  cerebri,  and  especially 
one  OT  greater  size,  to  the  ch<»*oid  plexus ;  yet  all  these 
are  trivial  arteries,  such  as  every  trunk  at  the  basis  of 
the  brain  gives  off.  It  is  not  its  twigs  that  sure  to  be 
observod,  but  itself  only  that  is  important,  as  forming 
one  of  the  largest  and  most  important  inosculations  of 
the  body.  It  unites  the  middle  artery  of  the  brain, 
which  is  the  trunk  of  the  carotid,  with  the  posterior 
artery  of  the  brain,  which  is  the  first  and  greatest 
branch  of  the  vertebral  artery. 

This  anastomose  is  the  circle  of  Willis,  too  remark- 
able not  to  have  been  very  long  observed ;  it  was 
drawn  by  Vedingius  and  by  Casserius ;  it  is  but  ill 
rejM'esented  by  Bidloo  ^nd  by  Cowper ;  it  is  not  a 
circle,  but  is  right  lined^  and  of  course  angular :  it  is 
of  very  unequal  si^e ;  in  one  body  it  is  large,  in  another 
smaller,  often  even  in  the  same  body  it  is  irregular,  the 
one  side  being  large  and  the  other  small. 

This  inosculation  brings  us  round  to  the  first  branch 
of  the  vertebral  arteries,  viz.  the  arteria  posterior 
CEREBRI ;  for  the  vertebral  arterv  gives  two  arteries 
to  the  cerebellunii  and  one  to  the  back  part  of  the 
brain. 

OF  THE  VERTEBRAL  ARTERY. 

The  vertebral  artery,  though  but  the  secondary 
artery  of  the  head^  is  the  principal  one  of  the  brain, 
and  conveys  a  very  great  proportion  of  blood  ;  and  its 
turnings  and  windings  before  it  enters  the  skull  are 
almost  as  particular  as  those  of  the  carotid  itself.  The 
vertebral  is  among  the  first  branches  of  tiie  subclavian 
artery,  and  comes  off  from  it  where  it  lies  across  the  root 
of  the  neck.  The  two  lower  ganglions  of  the  sym- 
pathetic  nerve  lie  over  it^  and  their  threads  surround 
Its  trunks  making  curious  net-works  round  it.  The 
artery  then  enters  into  the  canal  prepared  for  it  in  tiie 
transverse  processes  of  the  vertebra^  commonly  getting 
in  by  the  6tii  vertebra:  but  in  this  it  is  irregular, 
sometimes  entering  into  the  7th  or  lowest ;  and  it  has 
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been  seen  entering  into  the  uppermost  hole  but  one. 
In  this  canal  it  ascends  in  a  direct  line  from  the  bottom 
of  the  neck  to  the  top  ;  but,  like  the  carotid,  it  makes 
great  contortions  before  it  enters  the  skull ;  for  when 
it  has  reached  the  second  vertebra,  its  transverse  pro- 
cess being  rather  longer  than  those  of  the  lower  ver- 
tebrae, the  artery  is  forced  to  incline  outwards ;  and 
the  transverse  process  of  the  atlas  or  first  vertebra 
being  still  much  longer,  the  artery  in  passing  through 
it  is  carried  still  farther  outwards  ;  it  is  forced  to  make 
a  very  sudden  turn,  and  is  visible  without  cutting  the 
bones.  When  the  artery  has  passed  through  the  trans- 
verse process  of  the  atlas,  it  makes  another  very  sudden 
turn,  lies  flat  upon  the  circle  of  that  vertebra,  so  as  to 
make  a  large  hoUowness  or  groove  upon  the  bone, 
and  then  it  enters  the  foramen  magnum  by  rising  in 
a  perpendicular  direction  ;  and  then  again  it  bends 
and  inclines  forwards,  lying  flat  along  the  cuneiform 
process  of  the  occipital  bone,,  where  it  soon  meets  its 
fellow,  and  the  two  uniting  form  the  basilar  artery. 
-  This  basilar  artery  lies,  with  regard  to  the  bone, 
upon  the  cuneiform  process  of  the  os  occipitis,  and 
runs  along  it  from  the  foramen  magnum  to  the  sella 
turcica;  with  regard  to  the  brain,  it  lies  upon  that 
great  tubercle  which  is  named  the  tuber  annulare  or 
pons  Varolii ;  and  as  the  artery  goes  along  in  one  great 
trunk,  it  gives  out  from  each  side  little  arteries,  which 
belong  to  this  tuber  annulare. 

The  brain  has  three  arteries  derived  from  the  ver- 
tebral artery  as  it  has  from  the  internal  carotid ;  two 
are  given  to  the  cerebellum  and  one  to  the  cerebrum. 


1.    ARTERIA    CEREBELLI  POSTERIOR. 
The    POSTERIOR    ARTERY,    Or    LOWER    ARTERY    of  the 

CEREBELLUM,  is  Small  and  not  regular.  It  comes  off 
from  the  basilar  artery  either  immediately  after  the 
union  of  the  vertebrals,  or  from  the  vertebral  artery 
immediately  before  the  union.  It  is  oft;en  smaller  on 
one  side  than  on  the  other,  and  sometimes  it  is  wanting 
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on  one  side.  It  moves  downwards  in  a  sort  of  retro- 
grade course  betwixt  the  accessory  nerve  of  Willis- 
and  the  group  of  fibres  which  form  the  eighth  pair, 
and  dives  in  betwixt  the  cerebellum  and  the  medullfi 
oblongata.  Its  larger  branches  spread  out  upoii  the 
pia  mater,  and  then  enter  into  the  medullary  substance. 
They  belong  to  the  cerebellum,  to  the  spinal  marrow, 
and  some  of  them  to  the  pons  Varolii.  But  there  are 
also  smaller  and  particular  twigs,  as  twigs  to  the  eighth 
and  ninth  pair  of  nerves  :  one  also,  which  enters  into 
the  fourth  ventricle,  to  form  a  sort  of  velum  or  choroid 
plexus  there ;  and  as  this  posterior  artery  winds  down- 
wards  under  the  cerebellum,  it  gives  many  branches 
about  the  vermis,  and  small  twigs  whicli  run  betwixt 
the  lower  point  of  the  pons  Varolii  and  the  pyramidal 
bodies. 

Next,  the  arteria  basilaris  pi*oceeds  forwards  along 
the  pons  Varolii  in  one  great  trunk :    now  the  pons 
Varolii  is  just  the  tuberosity  produced  by  the  crura 
cerebri  ana  cerebelli  meeting  and  uniting  to  form  the 
spinal  marrow.     The  corpora  olivaria  and  pyramidalia 
are  just  two  bulgings  at  the  root  of  the  spinal  marrow ; 
and  as  every  great  artery,  whatever  its  destination  may 
be,  gives  twigs  to  those  parts  which  it  passes  over,  so 
does  the  basilar  artery  ;  giving  twigs  first  to  the  corpora 
olivaria  and  pyramidalia,  next  to  the  crura  cerebelli 
and  to  the  cnira  cerebri :  and  as  it  runs  along  the  pons 
Varolii  it  distributes  little  arteries  to  it  from  right  to 
left.     These  little  arteries  also  mark  the  sides  of  the 
pons  with  small  furrows,  which  are  seen  when  the  ar- 
teries are   dissected  away.     One   of  these  transverse 
arteries,  longer  than  the  rest,  looks  like  another  pos- 
terior cerebri.     It  goes  to  the  seventh  pair,  or  auditory 
nerve,  in  the  following  way :  The  seventh  pair  of  nerves 
proceeds  from  the  back  part  of  the  pons  varolii ;  and 
as  it  goes  forwards,  the  two  nerves  wnich  it  consists  of, 
viz.  the  portio  dura  and  the  portio  mollis,  are  separated 
from  eacn  other  by  a  small  and  very  beautiful  artenr 
which  shoots  in  betwixt  them,  and  enters  along  with 
them  into  the  ear.     The  basilar  artery  also  gives  twigs 
to  tihe  fifih  and  sixth  pair  of  nerves,  which  arise  from 
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^  &re  port  of  Ae  pops^  as  the  sevepth  pair  arises 
from  behind. 

Arrived  at  the  fore  part  of  the  pons  Varolii,  the  ba- 
9l}ar  artery  gives  off  almost  at  one  point  four  great  arte- 
ries, two  to  the  right  hand  and  two  to  the  left.  These 
are  the  anterior  cerebelli  and  the  posterior  cerebri. 


2.   ANTEl^lOR   C£R^8£;LJUI. 

The  ANTERIOR  AUTEEY  of  the  cEfieBELX-uiM,  or  the 
upper  artery^  as  it  is  called,  goes  off  at  right  a/igles 
from  the  basilar  artery,  and  bends  round  the  crura  ce- 
rebri to  get  to  the  cerebelluooi*  It  gives  its  branches 
first  to  the  crura  cerebelli,  to  the  cerebellum,  and  to 
the  processus  vermiformis.  Secondly,  there  is  a  greater 
artery  going  over  all  the  upper  part  of  the  cerebellum, 
(inhere  it  lies  under  the  brain,)  and  also  another  which 
keeps  closer  to  the  b^ain  than  to  Xh^  cerebellum, 
br^ches  over  that  velum  or  delicate  part  of  the  pia 
inater  which  is  interposed  betwixt  the  cerebellum  and 
brain  ;  and  going  along  it  supplies  the  crura  cerebri,. 
^^d  arrives  at  last  at  the  place  of  the  nates^  testes,  and 
pineal  gland,  9nd  attaches  itself  to  them*  ISoipe  of  the 
twigs  go  dQwn  into  the  fourth  ventricle. 


3.    AHTERIA   FOSTERIQB   CE^fl]^!. 

The  POSTERIOR  AKTE^Y  of  the  brain  goes  c^  imme- 
diately after  this,  is  likf  it,  runs  parallel  with  it,  is 
larger,  goes  to  the  posterior  lobe  of  the  brain,  and 
receives  near  its  root  the  communicating  artery  from 
th§  carotid^  which  forms  the  circle  qf  Willis.  Where 
this  posterior  c^jrebri  and  the  anterior  cerebelli  run 
pai*aUel  with  each  other,  the  third  pair  of  nerves  rises 
ViBltwixt  them.  Tbe  posterior  cerebri  first  give^  a  small 
W^t  9n  ei^er  side  to  the  bottom  of  the  third  ventricle, 
mWH  rups  so  far  forwards  as  to  give  branches  to  tlie 
^w«t  ipfundibulum,  and  to  the  crura  fornicis.  Then 
W^  fl^9(A  artery,  bendincr  like  that  last  described  round 
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the  crura  cerebri,  and  passing  deep  into  the  great 
division  betwixt  the  cerdbellum  and  brain,  arches 
upwards  towards  the  back  lobes  of  the  brain  ;  but 
before  it  arrives  there  it  gives  first  small  twigs  to  the 
crura  cerebri,  and  then  another  notable  arCenr  (though 
small)  destined  for  the  internal  surfaces  of  the  ven- 
tricles. This  is  a  chief  artery  of  the  choroid  plexus ; 
it  enters  the  lateral  ventricle  by  the  inferior  horn ;  goes 
along  with  the  comu  ammonis ;  helps  to  form  the  cho- 
roid plexus ;  inosculates,  of  course,  with  the  choroid 
arteries  from  the  carotid ;  and  twigs  also  go  from  this 
artery  to  the  nates,  testes,  and  pineal  gland,  or  in  other 
words,  to  the  velum  which  separates  the  cerebellum 
from  the  brain,  which  closes  the  ventricle  behind,  and 
which  covers  the  pineal  gland,  and  is  a  membrane  or 
velum  to  it  also ;  the  pineal  gland,  nates,  and  testes, 
being  situated  neither  in  any  of  the  ventricles,  nor  on 
the  surface  of  the  brain,  but  betwixt  the  surfaces  of  the 
cerebrum  and  cerebellum,  where  the  one  lies  upon  the 
other. 

After  this  second  br^ich  to  the  internal  surfaces,  the 
great  trunk  of  the  posterior  cerebri  branches  profiisely 
like  a  tree  all  over  the  back  part  of  the  brain,  inoscu- 
lating forwards  with  the  middle  arteiy  of  the  brain,  and 
also  with  the  artery  of  the  corpus  calfosum. 

Thus  is  the  whole  brain  supplied  with  blood ;  and 
next  m  order  come  the  arteries  of  the  spinal  marrow. 
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OF  THE  ARTERIES  OF  THE  SPINAL  MARROW. 

I  have  mentioned  none  of  those  smaller  arteriev 
which  the  vertebral  gives  off  before  entering  the  skull, 
because,  being  destined  chiefly  for  the  spinal  marrow, 
they  belong  to  this  second  class. 

The  vertebral  artery,  as  it  mounts  ^ong  its  canal 
towards  the  head,  gives  at  each  step,  or  as  it  passes 
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each  vertebra,  a  delicate  twig;  these  httle  arteries  pass 
through  the  intervertebral  spaces,  go  to  the  deejjcr 
muscles  of  the  neck,  and  inosculate  with  the  thyroid 
and  cervical  arteries.  In  like  manner,  other  sinali 
arteries  go  inwards  to  the  spinal  marrow  at  the  place 
where  each  nerve  comes  out.  They  enter  into  the 
sheatli  of  the  siiinal  marrow,  and  inosculate  with  the 
chief  arteries  of  the  medulla  spinalis. 

As  tile  vertebral  passes  through  the  atlas,  both  above 
and  below  that  bone  it  gives  out  mucli  larger  arteries 
to  the  muscles,  as  to  the  recti,  trachelo-mastoideus, 
and  complexus,  inosculating  largely  with  the  occipital 
artery :  often  there  is  at  this  point  one  large  and  parti- 
cular artery  going  out  to  the  back  of  the  neck. 

Again,  as  the  vertebral  passes  through  the  occipital 
hole,  it  gives  out  a  little  artery,  which  accompanies  the 
trunk  itself  up  through  the  foramen  magnum,  and  goes 
to  tliat  part  of  the  dura  mater  which  covers  the  cunei- 
form process,  and  there  it  inosculates  witli  the  twig  of 
the  carotid,  which  enters  along  witli  the  jugular  vein. 
Tills  is  the  posterior  artery  of  the  dura  mater. 

Next  come  the  arteries  of  the  spinal  marrow,  tlie 
anterior  of  which  comes  out  from  the  trunk  of  the 
vertebral  artery;  the  posterior  (though  it  also  some- 
times comes  off  from  the  vertebral  before  the  basilar  is 
formed)  more  commonly  comes  off  from  the  posterior 
cercbeUi. 


1.    ARTERIA    ANTERIOR    MEDXJhLS.    SPINALIS. 

Tiie  ANTERIOR  ARTERY  of  the  Spinal  marrow  is  the 
larger  of  the  two.  It  was  discovered  first  by  Willis ;  it 
had  been  looked  upon,  till  the  time  of  Vieussens,  as  a 
nerve  accompanying  the  spinai  marrow ;  because,  when 
empty  of  blood  and  uninjected,  it  is  white,  and  not 
unlike  a  nerve.  Tins  spinal  artery  begins  witliin  the 
skull  by  two  branches,  which  unite  as  they  proceed 
down  the  spine.  These  two  branches  arise  one  from 
each  vertebral  artery,  at  the  very  point  where  the  ver- 
a'brals  are  about  to  unite  to  form  the  busitur  trunk ; 
each  artery  pas!>cs   ^wu  its  own  side  of  tlie  spinal 


ARTERIES   OF   THE   SPINAL    MARROW.  HI 

marrow,  betMrixt  the  corpora  olivaria  and  the  corpora 
pyramidalia :  each  artery,  before  it  leaves  the  skulU 
gives  twigs  to  the  tuber  annulare,  and  to  the  pyramidal 
and  oval  bodies,  for  they  are  the  beginnings  oi'  the 
spinal  marrow;  and  soon  after  emerging  from  the 
skull*,  the  two  spinal  arteries  join  so  as  to  form  00% 
anterior  spinal  artery.  This  joining  is  usually  at  the 
top  of  the  neck,  or  rather  within  the  skull,  but  some- 
times so  low  as  the  last  vertebm  of  the  back.  Almost 
always  they  join  within  the  head  or  near  it ;  and  the 
anterior  spinal  artery  which  they  form  descends  along 
the  spinal  marrow  in  a  furrow  which  it  forms  for  itselr. 
The  peculiar  office  of  this  artery  is  to  supply  the  spina! 
marrow  and  its  sheath,  which  it  does  by  sending  con- 
tinual  branches  into  the  substance  of  the  spinal  marrow ; 
while  other  branches  go  into  the  sheath  itself,  and  pass 
out  from  the  spinal  canal  along  with  those  nerves  which 
go  out  from  the  spinal  marrow,  accompanied  by  little 
processes  of  the  sheath,  which  are  named  processus 
denticulatL 

But  this  artery,  being  extremely  small,  would  be 
soon  exhausted,  were  it  not  reinforced  with  small 
arteries  coming  into  the  sheath  :  these  pass  through  the 
vertebral  interstices  into  the  spinal  canal,  and  are 
derived  from  every  artery  that  passes  near  the  spine. 
Thus  in  the  neck,  the  spinal  artery  receives  twigs  from 
the  vertebral  arteries,  and  from  the  thyroid  and  cervical 
arteries ;  in  the  back  it  receives  twigs  very  regularly 
fix)m  each  of  the  intercostal  arteries,  and  it  receives  its 
twigs  from  the  lumbar  arteries  when  it  has  got  down  as 
low  as  the  loins. 

But  this  spinal  artery,  which  is  continually  dimi- 
nishing, at  last  fails  in  the  loins ;  and  where  the  cauda 
eqiuna  is,  that  is»  principally  in  the  canal,  the  lumbar 
vertebrae,  and  of  the  os  sacrum,  the  medulla  is  no 
longer  supplied  by  a  spinal  artery,  but  by  the  small 
branches  of  the  lumbar  and  sacral  arteries,  which  enter 
by  the  holes  of  these  bones. 

Of  those  adventitious  branches  which  reinforce  the 

*  The  artery  which  accompanies  the  ninth  pair  or  lingual  nerve, 
often  comes  from  the  anterior  spinal  artery. 
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artery  of  the  spinal  marrow  as  it  descends  through  the 
spine,  each  gives  several  other  branches  ;  they  give 
twigs  to  the  muscles  of  the  spine,  twigs  to  the  substance 
of  the  vertebrae  themselves,  twigs  to  the  sheath  of  the 
spinal  marrow  ;  and,  finally,  twigs  which  inosculate 
with  the  spinal  artery,  and  which  sink  into  the  nervous 
substance  to  nourish  it. 

2.    ARTERIA    SPINALIS    POSTERIOR. 

.  The  POSTERIOR  SPINAL  ARTERY  differs  in  all  essential 
points  from  the  anterior  :  first,  there  are  two  posterior 
spinal  arteries  which  arise,  not  from  the  basilar  or 
vertebral  arteries  like  the  anterior,  but  usually  from  the 
arteria  anterior  cerebri  ;  and  they  are  smaller  than  the 
anterior  spinal  artery.  Secondly,  these  two  arteries 
give  small  twigs  to  the  bottom  of  the  fourth  ventricle, 
and  then  go  round  from  the  fore  to  the  back  part  of 
the  meduUa  oblongata ;  but  there,  instead  of  uniting 
like  the  beginnings  of  the  anterior  artery,  they  continue 
separate,  run  down  the  spinal  marrow  as  two  distinct 
arteries,  with  very  frequent  inosculations  betwixt  them. 
This  artery  is  also  unlike  the  other  in  respect  of  its 
termination,  for  it  disappears  at  the  second  vertebra  of 
the  loins.  Its  inosculations  with  the  arteries  from 
without  are  very  free. 


OF  THE  ARTERIES  OF  THE  EYE. 

.  Tlie  arteries  of  the  eye,  as  we  have  seen  in  the  plan, 
come  from  one  branch  only,  the  ophthalmic  artery,  the 
branch  which  the  carotid,  when  it  touches  the  anterior 
cljrnoid  process,  sends  into  the  orbit  along  with  the 
optic  nerve.  But  small  as  this  original  artery  is,  (not 
so  big  as  a  crow-quill,)  the  system  of  arteries  which 
arises  from  it  is  very  great ;  whether  we  consider  their 
number,  the  irregular  parts  which  they  supply,  or  the 
great  inosculations  which  they  form  even  with  the 
outward  arteries  of  the  nose  and  face. 


ARTERIES    OF    THE    EYE.  143 

These  are  reasons  for  setting  this  order  of  arteries 
apart ;  and  even  with  all  possible  care  in  the  arrange- 
meni,  it  is  not  easy  to  deliver  an  orderly  intelligible 
history  of  this  artery.  The  ophthalmic  artery  supplies' 
not  only  the  eye  itself,  L  e.  the  globe,  but  it  supplies 
also  all  the  apparatus,  if  I  may  so  call  it,  of  the  eye, 
I.  e.  the  muscles,  the  lachrymal  gland,  the  eye-lids,  and 
even  the  forehead  and  nose. 

1st,  It  sends  a  great  branch,  which  leaves  the  ophthal- 
mic artery,  and  takes  its  course  outwards  and  upwards 
along  the  eye,  to  supply  the  lachrymal  gland  where  it 
is  exhausted.  2dly,  The  ophthalmic  supplies  the  eye 
itself  both  by  that  artery  which  enters  into  the  centre 
of  the  optic  nerve,  called  arteria  centraUs  retinae,  and 
also  by  other  arteries,  wliich  are  named  the  ciliary 
arteries,  because  they  go  onwards  to  the  fore  part  of 
the  eye,  where  the  ciCary  circle  is.  3dly,  The  muscles 
are  supplied  by  an  artery  which  comes  from  the  same 
place  nearly  with  those  ciliary  arteries.  4thly,  There 
are  two  arteries  which  go  down  through  holes  in  the 
socket  into  the  bones  and  cavities  of  the  nose ;  and 
thesfe,  as  they  perforate  chiefly  the  aethmoid  bone,  are 
named  aethmoid  arteries.  5thlv,  and  lastly.  Those 
arteries  which  go  out  upon  the  u)rehead  and  nose  are 
so  directly  from  the  trunk  of  the  ophthalmic  artery, 
that  they  must  be  regarded  as  the  termination  of  it. 
This  is  the  system  of  vessels  which  comes  now  to  be 
described,  ana  this  is,  perhaps,  the  best  order  for  the 
description. 

ARTERIA    LACHRYMALIS. 

The  LACHRYMAL  ARTERY  is  the  first  branch  of  the 
ophthalmic ;  but  in  order  to  know  its  place  correctly, 
we  must  first  observe  how  the  ophthalmic  artery  enters 
the  orbit.  It  comes  off  from  the  carotid,  where  that 
artery  touches  the  clynoid  process;  and  is  so  close 
upon  the  process,  that  the  setting  off  of  the  ophthalmic 
is  almost  covered  by  that  projection.  It  then  dives 
under  the  optic  nerve,  and  appears  on  the  outer ^side 
of  it ;  and  as  the  artery  goes  along  through  the  orbit. 
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it  makes  a  spiral  turn  till  it  completely  surrounds  the 
nerve. 

The  lachrymal  artery  goes  off  from  the  ophthalmic 
immediately  after  entering  the  orbit*,  though  some- 
times it  arises:  from  the  artery  of  the  dura  mater ;  and 
then  it  enters  by  the  foramen  lacerum,  which  is  the 
next  opemng  to  the  optic  hole.  It  goes  off  from  the 
ophthalmic  about  two  or  three  lines  aft;er  it  has  entered 
the  socket  It  goes  all  along  the  outer  side  of  the 
orbitr  because  the  lachr}mQfa}  gland  lies  in  the  outer 
comer  of  the  eye.  When  it  reaches  the  gland^  it  is 
branched  out  and  entirely  expended  upon  it^  except 
that  it  sends  some  small  twigs  forwards  to  the  eye-lid. 
Of  these  va|^rant  branches^  one  twig  goes  to  the 
periosteum  of  the  orbits  perforates  the  ch6ek4)one,  and 
so  gets  into  the  hollow  of  the  temple^  inosculating  with 
the  deep  temporal  artery  ;.  while  another  little  branch 
goes^  to  the  tarsus  of  the  upper  eye-lid,  and  another  to 
the  tarsus  of  the  lower  eye-lid^  and  thus  ends  the 
lachrymal  iui;ery. 


ARTERIA   CENTRALIS  RETINJB. 

This  branch  of  the  ophthalmic  artery  is  so  named 
because  it  perforates  the  optic  nerve,  runs  up  through 
its  very  centre  or  axis,  enters  into  the  cavity  of  the 
eye  through  the  very  centre  of  the  optic  nerve,  and 
spreads  its  branches  all  over  the  retina.  It  usually 
arises  from  the  ophthalmic  artery,  where  it  turns  in  the 
middle  of  the  orbit  over  the  upper  part  of  the  optic 
nerve  t ;  it  plunges  into  the  nerve  ;  and  this  artery,  or 
rather  the  artery  and  vein,  both  (for  the  vein  accom- 
panies it)  make  so  large  a  canal  in  the  centre  of  the 
optic  nerve,  that  their  sheath  stands  quite  open  and 

gping  when  the  nerve  is  cut  across ;  and  was  long 
lown  to  the  older  anatomists  by  tlie  name  of  porus 

*  Sometimes  it  goes  off  one  or  two  lines  before  the  ophthalmic 
enters  the  optic  hole,  sometimes  from  the  middle  of  the  artery. 

t  It  may  be  found  arising  from  the  ciiiary  arteries,  or  sometimes 
ifom  the  muscular. 
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opticus,  before  the  meaning  of  this  orifice  or  hole  was 
understood. 

When  this  artery  arrives  within  the  eye  it  branches 
out  most  beautifully  upon  the  outer  delicate  membrane 
of  the  retina.  The  angles  and  meshes  which  this 
artery  makes  give  the  name  of  retina  or  net-like  to  the 
whole  ;  for  the  pulpy  part  of  the  optic  nerve  expands 
into  a  very  thin  and  delicate  web  which  resembles 
mucus.  This  web  has  its  strength  from  these  branches 
of  the  central  artery.  The  branches  of  the  artery, 
and  the  mucus-like  expansion  of  the  nerve,  lie  in  two 
separate  layers  ;  and  hence  some  anatomists  reckon  the 
retina  a  double  membrane. 

The  arteria  centralis  having  given  off  sideways  these 
innumerable  branches  to  the  retina,  still  goes  forwards, 
plunges  through  the  substance  of  the  vitreous  humour, 
does  not  stop  till  it  arrives  at  the  back  part  of  the  lens, 
and  is  of  course  the  arteria  centralis  oculi,  the 
central  artery  of  the  eye  itself.  This  central  artery 
cannot  be  seen  in  the  adult,  and  therefore  there  may 
be  a  question  as  to  their  existence  at  all ;  but  by  inject- 
ing the  arteries  of  the  eve  of  a  foetus  of  a  slink  Calf, 
or  of  any  young  animal,  the  arteria  centralis  oculi  is 
found  to  distribute  its  branches  in  the  following  way  : 
As  it  goes  forwards  through  the  centre  of  the  eye-ball, 
it  gives  off  its  delicate  arteries  from  side  to  side,  which 
go  along  the  partitions  of  the  vitreous  humour  (for  the 
vitreous  humour  is  divided  every  where  by  membranes 
into  small  honey-comb-like  cells).  These  cross  arteries 
inosculate  with  those  of  the  retina,  and  are  plainly  the 
arterieswhich  secrete  and  support  the  vitreous  humour.* 
The  central  artery  stops  when  it  comes  to  the  back  of 
the  lens :  it  is  scattered  in  a  radiated  form,  as  if  by 
the  resistance^  into  many  great  branches.  These 
branches  go  round  all  the  capsule  of  the  lens,  and 
meet  again  on  its  fore  part ;  where,  uniting  into  one  or 
mOTe  small  arteries,  they  pass  onwards  into  the  open- 
ing of  the  pupil,  and  help  to  form  that  membrane 

^  *  I  have  observed  the  artery  branching  in  the  midst  of  the 
vitreous  humour,  but  these  branches  I  have  seen  terminating  on  the 
back  of  the  capmile  of  the  lens. — C.  B. 
VOL.  II.  L 
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which  in  the  foetus  passes  from  the  margin  of  the  iris, 
and  shuts  the  pupil. 

So  the  arteria  centraUs  retinae  passes  first  through 
the  centre  of  the  optic  nerve ;  next  through  the  centre 
of  the  vitreous  humour ;  next,  after  going  round  the 
capsule  of  the  lens,  it  passes  through  the  posterior 
chamber  of  the  aqueous  humour,  and  terminates  in 
the  centre  of  the  pupil.  But  as  these  last  arteries,  viz. 
of  the  pupil,  vanish  soon  after  birth,  we  may  consider 
the  central  artery  as  ending  in  inosculations  with  those 
arteries,  which  coming  upwards  along  the  sides  of  the 
eye  along  with  the  retina,  form  a  strong  circle  of 
arteries  at  the  root  of  the  ciliary  process* 

ARTERIiE  CILIARES. 

The  ciliary  circle  is  known,  upon  looking  outwardly 
at  the  eye,  by  that  white  line  which  borders  the  iris, 
and  separates  the  iris  or  coloured  part  of  the  eye  from 
the  white  or  colourless  part.     That  circle  marks  the 

?lace  where  there  is  a  great  concourse  of  arteriesv 
i'he  corpus  ciliare,  or  ciliary  body,  is  the  part  within 
tlie  eye  which  lies  flat  upon  the  fore  part  of  the  vitreous 
and  crystalline  humours,  which  is  like  a  second  iris 
behind  the  first,  which  is  extremely  vascular,  and  cor- 
responds  with  the  ciliary  circle  without.  This  corpus 
ciliare  is  radiated  (that  is  a  consequence  of  the  peculiar 
order  and  arrangement  of  its  vessels,  which  run  in  rays 
from  the  ciliary  circle,  i.e.  from  the  circumference 
towards  the  centre).  These  radii  coming  from  the 
ciliary  circle  are  called  the  ciliary  processes  ;  so  that 
the  ciliary  circle,  corpus  ciliare,  and  ciliary  processes^ 
are  all  parts  of  the  same  vascular  organ*  This  is  the 
part  of  the  eye  to  which  all  those  arteries  go  which 
are  next  to  be  described* 

1.  Two  arteries  of  considerable  size  go  off  from  the 
sides  of  the  ophthalmic  artery  :  these  go  along  the  sides 
of  the  optic  nerve ;  they  go  towards  the  ball  of  the 
eye  ;  ana  the  one  on  the  outer  side  of  the  eye  is  named 
EXTERNAL  CILIARY  ARTERY ;  that  ou  the  inner  side  of 
""^c  nerve  is  named  the  internal  ciliary. 
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2.  These  two  divide  themselves  again  into  two  sub- 
ordinate branches  :  one  of  them  as  soon  as  it  touches 
the  eye,  that  is,  just  beyond  the  implantation  of  the 
optie  nerve,  enters  its  substance,  and  is  spread  out  on 
its  choroid  coat  in  a  great  number  of  branches,  which 
are  named  ciliares  breves,  the  short  ciliary  arteries  : 
the  other  goes  further  forward  upon  the  eye  before  it 
enters,  and  even  after  it  enters,  it  still  goes  forwards  to 
the  very  fore  part  of  the  eye  before  it  divides  ;  hence 
named  ciliares  long^. 

S.  The  anterior  ciliary  arteries  are  some  small 
and  uncertain  branches,  which  come  sometimes  from 
one  source,  sometimes  from  another,  but  most  com- 
monly from  the  muscular  branches  ;  and  they  go  along 
i¥ith  the  muscles,  and  consequently  enter  the  eye  at 
its  fore  part  just  where  the  recti  muscles  are  inserted. 
But,  though  small,  these  anterior  ciliary  arteries  are  of 
considerable  number. 

From  the  places  at  which  these  several  arteries  enter 
the  ball,  one  might  guess  a  priori  how  they  will  be  dis- 
tributed through  its  coats. 

The  ciliary  arteries  do  not  all  of  them  arise  from  the 
ophthalmic  artery ;  many  arise  from  the  muscular 
branches.  As  soon  as  they  touch  the  eye-ball,  they 
enter  into  it  near  the  insertion  of  the  optic  nerve,  pass 
through  the  sclerotic  coat  (leaving  for  its  nourishment 
a  few  twigs);  they  divide  so,  that  just  after  they  have 
entered  we  can  count  twenty-five  or  thirty  all  round 
the  root  of  the  optic  nerve,  which  go  forwards  in  a 
radiated  form,  and  are  completely  diffused  upon  the 
choroid  coat;  these  are  the  posterior  ciliary  arteries. 
This  coat  of  vessels  lines  the  choroid  all  the  way 
forward  to  the  lens,  goes  still  onwards  to  the  fore  part 
of  the  lens,  and  then  turning  down  upon  the  lens  at 
right  angles,  it  meets  with  the  anterior  vessels,  and 
forms  the  ciliary  circle,  and  the  ciliary  processes  or 
radii :  a  few  twigs  go  still  forward  upon  the  uvea  and 
iris,  so  as  to  make  a  very  important  connection  of  all 
the  vascular  parts  of  the  eye. 

Secondly,  The  longer  ciliary  arteries  enter  the 
tclerotic  a  little  fiirther  forward,  and  penetrate  at  a 
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greater  distance  from  the  optic  nerve.     They  are  two  i 
artei'ies  thus  distinguished  ;  they  pass  forwaril  betwixt 
the  sclerotic  and  choroid  coats,  and  on  approaching 
the  ciliary  circle  they  each  divide  and  make  a  circle  ' 
of  inosculation.     Their  branches  meet  each  other,  and 
are  now  joined  both  by  the  shorter  cilian.'  arteries  and  by 
(he  anterior  ciliary  arteries  ;  by  which  conjunction  an 
anterior  circle  is  formed,  which  corresponds  with  the 
outer   circle    of  the   uvea,    and  is    called    the    outer  * 
ciLiAiir  CIRCLE  :  this  again  sends  radii  of  vessels,  per- 
haps 30,  inwards,  whicli  meeting,  form  a  second  circle, 

the  INNER  cn.IAHV  CIKCI.E. 

Thirdly,  The  anterior  ciliary  arteries  enter  the  eye 
at  its  fore  part,  and  immediately  unite  with  these,  as 
has  just  been  explained  ;  they  help  to  form  the  ciliary 
circle,  which  is  the  great  conjunction  of  all  the  internal 
vessels  of  the  eye. 

The  MUSCULAR  ARTERIES  are  the  least  regular  of  all 
the  branches  of  the  ophthalmic  artery.  From  one  or 
other  branch  of  the  ophthalmic  there  generally  arise 
two  nuisciilar  arteries ;  the  one  for  tlie  upper,  the 
other  ibr  the  lower  muscles. 

ARTEItIA    MUSCULAUIS    Sl'PERIOR. 

The  UPPER  MUSCULAR  ARTERY  consisls  of  Small  twigsj 
which  go  chiefly  to  the  levator  palpebrae  and  rectus  1 
superior;  and  tliesc,  though  they  sometimes  arise  as 
two  small  twigs  from  the  ophthalmic  artery  itself,  yet 
in  general  come  off  rather  from  that  artery  which,  as  it 
goes  out  by  the  supra-orbitary  hole,  is  named  tlie 
stipra-orbitary  artery.  These  muscular  branches  of  the 
Bupra-orbitary,  then,  supply  the  upper  muscles  of  the 
eye,  as  the  levator  palpebra',  the  obHquus  major,  the 
rectus  superior,  and  the  sclerotic  or  outer  coat  of  the 
eye. 

Anrr-RiA  nuscularis  inferior. 

The  LOWER   MUSCULAR  ARTERY    IS   very   CC ^     

independent  artery,  and   pretty  large,     u    comes  off 
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from  that  part  of  the  ophthalmic  artery  where  it  is 
giving  off  the  ciliary  arteries.  This  muscular  branch 
is  large  enough  to  give  off  sometimes  the  arteria  cen- 
tralis retinae,  and  often  some  of  the  short  ciliary  arte- 
ries arise  from  it ;  it  is  so  long  as  even  to  reach  the 
lower  eye-lid.  The  muscles  which  it  supplies  are  all 
those  which  lie  on  the  lower  part  of  the  eye,  as  the 
deprimens  oculi,  abducens  oculi,  obliquus  minor.  It 
also  gives  variable  twigs  to  the  sclerotica,  the  optic 
nerve,  the  periosteum  of  the  orbit,  and  sometimes  to 
the  adnata  and  lower  eye-lid. 

The  set  of  arteries  which  stand  next  in  order  are 
those  which  go  down  into  the  nose  through  the  eth- 
moidal bone,  whence  they  are  named  (ethmoidal  arte- 
ries. The  ethmoidal  arteries  are,  like  the  other 
branches  of  the  ophthalmic,  pretty  regular  in  their 
destination,  but  far  from  being  regular  in  the  manner 
in  which  they  arise. 

ARTERIA    iETHMOIDALIS    POSTERIOR. 
The    POSTERIOR    ^ETHMOIDAL    ARTERY    is     SO     Uamcd, 

because  it  passes  through  the  posterior  of  two  holes 
which  are  in  the  orbit  at  the  joining  of  the  ^ethmoidal 
with  the  frontal  bone.  *  It  is  an  artery  by  no  means 
regular  in  its  place,  coming  sometimes  from  the  oph- 
thalmic trunk,  sometimes  from  the  lachrymal  artery, 
very  rarely  from  the  supra-orbitary  artery.  It  is  of  no 
note :  it  is  the  smaller  of  the  two  ^ethmoidal  arteries ; 
it  goes  through  its  hole,  and  is  scattered  upon  the 
bones  and  membranes  of  the  nose.  While  it  is  circu- 
lating its  twigs  among  the  aethmoidal  cells,  it  inoscu- 
lates, of  course,  with  the  nasal  arteries  of  the  external 
carotid. 

ARTERIA    ^THMOIDALIS    ANTERIOR. 

The  anterior  aethmoidal  artery  is  rather  more  regu- 
lar and  more  important ;  it  passes  through  a  larger 

^  In  describing  the  skull,  these  arc  named  the  internal  orbitary 
holes. 
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hole,  and  is  itself  larger ;  it  comes  off  more  regularly 
from  the  ophthalmic  trunk,  and  it  goes  not  down  into 
the  nose,  but  upwards  into  the  skull. 

The  ophthalmic  artery,  much  exhausted  by  giving 
off  many  branches,  has  risen  over  the  optic  nerve,  has 
completed  its  spiral  turn,  and  has  just  got  to  the  inner 
comer  of  the  eye,  where  the  flethmoid  hole  is  when  the 
anterior  aethmoid  artery  arises  from  it.  It  arises  just 
behind  the  pulley  of  the  upper  oblique  muscle,  plunges 
immediately  into  its  peculiar  hole,  and,  passing  along 
a  canal  within  the  aethmoid  bone,  it  merely  gives  twigs 
to  the  frontal  and  aethmoidal  sinuses,  and  passes  up  by 
one  of  the  largest  holes  in  the  cribriform  plate  of  the 
asthmoid  bone.  When  within  the  skull,  it  is  under  the 
dura  mater,  betwixt  it  and  the  bone ;  it  goes  to  the 
dura  mater  and  to  the  root  of  the  falx,  and  some  of  its 
delicate  twigs  turn  downwards  again  into  the  nose, 
through  the  small  holes  of  the  cribriform  plate  accom- 
panying the  branches  of  the  olfactory  nerve* 

The  fifth  order  of  arteries  is  very  numerous,  in- 
cluding all  those  which  send  their  twigs  outwards  upon 
the  face.  They  are  the  supra-orbitary  artery,  the 
artery  of  the  upper  eyelid,  the  artery  of  the  lower  eye- 
lid, the  artery  of  the  forehead,  and  the  artery  of  the 
nose. 

ARTERIA    SUPRA-ORBITALIS. 

The  supra-orbitary  artery  is  so  named  from  its 
emerging  from  the  socket  by  that  notch  in  the  super- 
ciliary ridge  which  we  call  the  supra-orbitary  hole.  It 
comes  off  from  the  ophthalmic  artery  at  the  place 
where  it  gives  off  the  ciliary  and  lower  muscular  arte- 
ries :  it  so  often  gives  off  the  arteries  which  go  to  the 
upper  muscles  of  the  eye,  that  some  have  named  it  the 
superior  muscular  artery.  It  passes  onwards,  giving 
twigs  to  the  levators  of  the  eye  and  of  the  eyelid,  and 
to  the  upper  oblique  muscles,  and  to  the  periosteum : 
and  before  it  arrives  at  the  supra-orbitary  hole,  it  di- 
vides into  two  twigs ;  of  which  one  lies  deep,  and  sup- 


ARTERIES    OF    THE    EYE.  151 

plies  the  periosteum  of  the  forehead,  inosculating  with 
the  temporal  artery ;  the  other  lies  more  superficial, 
but  still  is  covered  by  the  orbicularis  and  corrugator 
supercilii,  on  which  muscles  it  bestows  all  its  branches. 

ARTERI^    PALPEBRALES. 

TTie  two  PALBEBRAL  ARTERIES  arfsc  from  the  oph- 
thalmic  after  it  has  passed  the  tendon  of  the  obliquus 
superior,  when  it  has  in  a  manner  emerged  from  the 
socket,  and  is  lying  at  the  inner  .angle  of  the  eye ; 
there  it  commonly  gives  off  two  small  arteries,  one  to 
the  upper  and  one  to  the  lower  eyelid :  and  often  the 
two  arise  by  one  trunk. 

ArTERIA    PALPEBRALIS    INFERIOR. The    ARTERY     of 

the  LOWER  EYELID  is  the  branch  of  the  two  which  goes 
off  the  first ;  but  it  is  the  smaller  and  less  regular  of 
the  two.  Its  twigs  go,  one  to  the  union  of  the  two 
tarsal  cartilages,  to  the  caruncula  lachrymalis,  and  to 
the  adjoining  part  of  the  adnata  ;  another  goes  deeper, 
viz.  to  the  lachrymal  sac,  and  even  into  the  sethmoid 
cells ;  and  a  third  twig  runs  along  the  margin  of  the 
tarsus,  named  tarsal  artery,  supplying  the  Meibomean 
glands.  ' 

ArTERIA    PALPEBRALIS    SUPERIOR. The    ARTERY    of 

the  UPPER  EYELID  ariscs  along  with  the  lower  palpe- 
bral, or  near  it ;  it  gives  few  branches  ;  one  keeps  to 
the  angle  of  the  eye,  and  supplies  the  orbicularis  oculi, 
the  caruncula,  and  the  tunica  conjunctiva ;  another, 
having  pierced  the  fibres  of  the  oblique  muscle,  runs 
along  the  borders  of  the  tarsus,  inosculating  with  a 
similar  branch  of  the  lachrymal  artery,  and  forming 
an  arch  along  the  upper  tarsus,  as  the  other  does 
below. 

ARTERIA    NASALIS. 

'  The  NASAL  ARTERY  gocs  off  at  the  edge  of  the  orbit, 
rises  over  the  lachrymal  sac,  and  over  the  ligament  of 
the  eyelids ;  it  first  gives  a  twig  upwards  to  the  root  of 
the  firontal  muscle  ;  then  another  goes  down  over  the 
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lachrymal  sac,  and  afler  giving  branches  to  the  sac, 
goes  to  the  orbicularis  muscle,  and  inosculates  with 
the  infra-orbitary  artery ;  and  lastly,  the  most  remarks 
able  branch  of  this  artery,  from  which  indeed  it  has  its 
name,  runs  down  upon  the  side  of  the  nose,  making  a 
beautiful  net-work,  and  inosculating  with  the  last 
branch  of  the  labial  artery,  called  angularis,  wliich 
runs  up  to  meet  it.  *  *  This  is  quite  a  cutaneous  artery ; 
many  of  its  twigs  go  to  the  skin  j  it  is  felt  beating 
strongly ;  it  was  often  opened  when  arteriotomy  was 
more  regarded  than  it  is  now. 

ARTERIA    FRONTALIS. 

The  FRONTAL  ARTERY  is  now  to  be  distinguished  from 
the  supra-orbital ;  for  the  supra-orbital  rises  deep  in 
the  socket,  emerges  by  the  supra-orbitary  hole,  passes 
along  chiefly  betwixt  the  bone  and  muscles,  and  makes 
no  remarkable  figure  upon  the  face ;  while  this  frontal 
artery  keeps  chiefly  upon  the  surface  of  the  muscles,  is 
quite  subcutaneous,  has  nothing  to  do  with  the  supra- 
orbitary  hole,  and  rises  beautifully  upon  the  forehead. 
It  is  a  delicate  and  slender  artery,  not  so  large  as  the 
nasal,  and  looks  like  one  of  its  branches ;  it  gives  off' 
first  a  branch  to  the  eyelids,  named  superciliary  artery, 
which  supplies  the  root  of  the  frontal  and  the  upper 

Eart  of  the  orbicularis  muscles ;  it  sends  an  ascending 
ranch  which  dives  under  the  frontal  muscle,  and  be- 
longs chiefly  to  the  os  frontis  and  pericranium.  This  is 
the  little  artery  which  often  mates  a  perpendicular 
groove  in  the  os  frontis.  The  chief  branch  of  the 
artery  continues  subcutaneous,  is  felt  beating  along  the 
forehead,  belongs  chiefly  to  the  skin  of  the  forehead 
and  to  the  hairy  scalp,  and  mounts  to  the  top  of  the 
head,  to  the  place  of  the  fontanelle,  where  it  has  free 
inosculations  with  the  temporal  artery. 

This  last  branch  is  the  end  of  the  ocular  or  ophthal- 
mic  artery,  of  which  the  branches  are  so  irregular  in 

*  Some  of  it8  branches  absolutely  penetrate  the  cartilages  of  the 
noie,  and  so  get  access  to  the  Schneiderian  membrane,  and  supply 
il  wlUi  blood. 
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their  origin,  that  the  most  diKgent  anatomists  have 
declined  that  part  of  the  description,  and  yet  have 
arranged  the  branches  upon  that  scheme,  viz.  the  points 
from  which  the  several  twigs  arise:  whereas  I  have 
thought  it  more  prudent,  since  the  branches  are  re- 
gular in  respect  of  the  parts  which  they  supply,  to 
arrange  them  according  to  those  parts,  viz.  the  lachry- 
mal gland,  the  eyeball,  the  muscles,  the  sethmoid  cells, 
the  race  ;  an  order  which  also  very  nearly  corresponds 
with  the  order  in  which  the  arteries  arise.  The  learn- 
ing and  remembering  these  arteries,  it  is  right  to 
acknowledge^  is  a  task  more  difficult  than  useful ; 
more  suiting  the  severe  anatomist,  than  the  practical 
surgeon ;  yet  who,  if  he  do  his  duty,  will  learn  all ; 
and  as  he  learns  much,  must  expect  to  forget  much. 


OF  THE  ARTERIES  OF  THE  ARM. 

The  subclavian  arteries  arise  from  the  arch  of  the 
aorta.  The  left  subclavian  arises  from  the  extremity  of 
the  arch,  and  just  where  the  aorta  is  turning  down  to- 
wards the  spine.  It  is  longer  within  the  thorax,  runs 
more  obliquely  to  pass  out  of  the  chest,  receives  in  a 
less  favourable  direction  the  current  of  the  blood.  But 
the  right  subclavian  arises  from  the  aorta  by  that  artery 
which  is  called  the  arteria  innominata  ;  for  it  is  an 
artery  which  can  have  no  name,  being  neither  the 
carotid  nor  the  subclavian,  but  a  trunk  common  to 
both.  It  is  large,  rises  from  the  top  of  the  aortic  arch, 
receives  the  blood  in  the  most  direct  manner ;  from 
which  physiologists  have  deduced  those  consequences 
which  nave  been  already  explained.* 

1-  The  artery  of  the  arm,  as  it  proceeds,  changes  its 
name  according  to  the  parts  through  which  it  passes. 
It  is  named  subclavian  within  the  breast,  axillary  in  the 
arm-pit,  brachial  as  it  goes  down  the  arm,  and  when  it 

*  Douglas  says  the  left  is  shorter,  which  I  can  by  no  means 
understand. 
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divides  at  the  bending  of  the  arm  its  two  branches  are 
named  the  radial  and  ulnar  arteries,  after  the  radius 
and  ulna,  along  which  they  run,  until  at  last  they  join 
to  form  vascular  arches  in  the  palm  of  the  hand. 

Nature  has  thus  arranged  and  divided  the  parts  of  this 
artery  ;  and  the  study  of  its  branches  becomes  easy  to 
those  who  will  first  condescend  to  observe  this  simple 
arrangement,  and  the  parts  through  which  it  goes.  1st, 
While  the  artery  is  witnin  the  breast,  it  lies  transversely 
across  the  root  of  the  neck ;  it  supplies  the  neck,  the 
breast,    and  the   shoulder;    it  gives   all  its   branches 
upwards  into  the  neck,  or  downwards  into  the  breast. 
Upwards,  it  gives  the  vertebral  to  the  inside  of  the  neck 
(if  I  may  use  an  expression  which  cannot  now  be  mis- 
understood) ;  the  cervical,  which  goes  to  the  outside 
of  the  muscles  of  the  neck ;  and  the  thyroid,  which 
goes  to  the  thyroid  gland.    While  it  gives  off  from  its 
opposite  side,  downwards  and  into  the  chest,  the  mam- 
mary, which  goes  to  the  inner  surface  of  the  breast ; 
and   the  upper  intercostal  artery,   which   serves  the 
space  betwixt  the  uppermost  ribs.    The  mediastinum 
and  pericardium,  and  even  the  diaphragm,  though  far 
distant,  receive  branches  from  this  mammary  artery. 

2.  When  the  artery,  having  turned  over  the  sloping 
part  of  the  chest,  glides  into  the  axiUa,  and  lies  deep 
there  betwixt  the  scapula  and  the  thorax,  what  parts 
can  it  supply,  or  what  vessels  can  it  give  ofl^  but  sca- 
pular and  thoracic  arteries  ?  Its  branches  accordingly 
are  three  or  four  slender  arteries  to  the  thorax  on  one 
hand,  named  the  four  thoracic  arteries,  which  give 
twigs  to  the  glands,  the  pectoral  muscles,  and  the 
breast  or  mamma ;  and  on  the  other  hand  it  gives  off 
first  great  articular  arteries  which  surround  the  joint, 
and  still  great  scapular  arteries  which  surround  the 
scapula,  and  nourish  all  that  great  mass  of  flesh  which 
lies  upon  it. 

5.  But  when  this  artery  takes  the  name  of  the  hu- 
meral arteiy,  and  passes  along  the  arm,  it  must  be 
simple,  as  the  arm  is  simple ;  for  it  consists  of  a  bone, 
of  one  mass  of  muscles  before,  and  another  behind  : 
the  artery  of  course  runs  along  the  bone  undivided. 
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except  that  it  gives  off  one  branch,  which  runs  parallel 
with  the  main  artery,  and  running  deeper  among  the 
fiesh,  is  named  muscularis  or  profunda. 

4.  It  divides  at  the  bend  of  the  arm,  in  order  to 
pass  into  the  fore-arm  in  three  great  branches.  In 
wounds  thus  low,  all  danger  of  losing  the  arm  from 
wounds  of  the  artery,  unless  by  the  gross  ignorance  or 
fault  of  the  surgeon,  is  over  :  we  do  not  attend  so  much 
to  the  parts  which  it  supplies,  or,  in  other  words,  to  its 
inosculations,  as  to  the  parts  against  which  the  great 
branches  lie.  We  observe  here,  as  on  all  occasions,  the 
artery  seeking  protection,  and  running  upon  the  firmest 
parts :  its  three  branches  now  pass,  one  along  the 
radius,  another  along  the  ulna,  a  third  along  the  inter- 
osseous membrane. 

5.  In  the  palm  of  the  hand  we  find  the  artery  still 
following  the  order  of  tiie  bones  ;  and  as  the  carpal 
bones  are  as  a  centre  or  nucleus,  upon  which  the  meta- 
carpal and  Bnger  bones  stand  like  radii,  the  palmar 
artery  forms  a  complete  arch,  from  which  all  the  fingers 
are  supphed  by  arteries,  issuing  in  a  radiated  form. 

Oi'all  these  subdivisions  the  subclavian  artery  is  that 
which  seems  the  least  important  to  know ;  and  yet, 
without  a  perfect  knowledge  of  it,  how  shall  we  under- 
stand many  important  arteries  of  the  neck  or  shoulder  ? 
How  shall  we  understand  the  anatomy  of  the  greatest 
of  all  the  nerves,  viz.  the  sympathetic  nerve  which  twists 
round  it  ?  How  shall  we  judge  rightly  of  tumours  near 
it,  or  of  aneurisms,  which  so  often  mount  along  this  ar- 
tery fi-om  the  arch  of  the  aorta  until  they  are  felt  here  ? 

Of  the  second  division  of  the  artery,  viz.  where  it 

lies  in  the  axilla,  the  importance  is  most  unequivocal ; 
since  every  attempt  to  stop  hiemorrhages,  by  compress- 
ing this  artery,  requires  a  knowledge  of  it ;  since  every 
full  bleeding  wound  near  this  place  alarms  us,  and  re- 
quires all  our  knowledge  ;  since  every  tumour  that  is  to 
be  extirpated  opens  some  of  its  branches ;  since  we 
cannot  cut  off  a  cancerous  breast,  or  the  glands  which 
should  be  taken  along  with  it,  without  cutting  the 
thoracic  arteries. — Next  the  artery  of  the  arm,  simple 
as  it  is,  interests  us  greatly.     It  is  this  simple  artery 


ry        ^ 
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\ytuvU  IX  ^^^^^  ^^  iiUieurisms;  it  is  its  delicate,  I  had 
.Uuu>i3it  Jiiud  CHpiilary,  branches,  which  are  to  establish 
a  new  cii'culation,  and  to  save  the  limb.  We  have  in- 
diJcU  uo  appi'ehensions  of  losing  the  limb  for  want  of 
blooU  (the  continual  success  of  our  operations  having 
establii^hed  this  point) ;  yet  it  is  most  interesting  to 
observe  the  extreme  smallness  of  these  branches,  as  an 
assurance  to  us  in  other  cases  of  danger  ;  though  I  do 
indeed  believe,  that  there  cannot  in  any  simple  wound 
in  any  Imib  be  the  smallest  danger  from  this  much 
dreaded  obstruction  of  the  blood. 

The  arteries  of  the  fore  arm  are  more  interesting 
still ;  for  if  we  will  be  so  selfish  as  to  consider  the  dif- 
Acuities  of  the  surgeon  merely,  wounds  of  the  arteries 
in  the  fore-arm  are  very  distressing.  These  arteries 
lie  deep  among  the  muscles,  drive  their  blood  (when 
wounded)  through  the  whole  arm,  and  either  occasion 
a  difficult  and  most  painful  dissection,  or  cause  a  deep 
and  gangrenous  suppuration ;  so  that  whether  the  sur- 
geon  be  so  dexterous  as  to  secure  the  arteries,  or  so 
timid  as  to  leave  the  arm  in  this  woeful  condition,  the 

fiatient  is  to  undergo  such  sufferings  by  pain  or  by  a 
ong  disease,  as  must  interest  us  greatly. 

The  arteries  even  of  the  wrist  and  hand,  though 
amall^  are  important.  The  difficulty  of  managing 
wounds  of  these  arteries  stands  but  too  often  recorded 
in  all  kinds  of  books  for  us  to  doubt  the  fact.  If  many 
have  died  after  frequent  bleedings  from  these  arteries, 
though  under  skilful  hands,  what  ought  we  not  to  sub- 
mit to  in  the  way  of  study  and  labour  to  acquire  and 
to  retain  a  knowledge  of  these  arteries  ;  since  by  that 
alone  every  thing  that  is  surgical  in  tumours,  aneurisms' 
amputations,  is  well  or  ill  performed,  according  to  our 
degree  of  knowledge ;  and  since,  according  to  our 
degree  of  knowledge,  we  are  disengaged  in  our  minds, 
and  have  firee  possession  of  our  judgment,  to  do  any 
thing  which  may  be  required  ?  In  short,  as  we  proceed 
%kmg  this  artery,  we  shall  perceive  that  each  division 
<Nf  it  rises  in  importance  i  or  at  least  that  if  wounds 
ifcput  the  axilla  be  more  dangerous,  they  are  propor- 
I^MaUj  rare}  that  if  accidents   about  the  wrist  or 
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hand  be  less  dangerous,  they  are,  however,  more  fre- 
quent, so  as  to  deserve  every  degree  of  attention. 


I.  OF  THE  SUBCLAVIAN  ARTERY. 

This  artery  is  so  named  from  its  passing  under  the 
clavicle,  by  which  it  is  protected;  and  we  include 
under  this  division  all  that  part  of  tlie  artery  which 
lies  betwixt  the  arch  of  the  aorta  and  the  outside  of 
the  clavicle,  where  the  artery  comes  out  upon  the 
chest.  Here  the  artery  is  of  a  very  great  size  ;  it  lies 
directly  across  at  the  top  of  the  chest  and  root  of  the 
neck  ;  and,  like  a  cylinder  or  axis,  it  gives  its  branches 
direcdy  upwards  and  directly  downwards,  to  the  throat, 
to  the  neck,  and  the  parts  within  the  chest.  Upwards 
it  sends  the  vertebral,  the  thyroid,  the  cervical,  and  all 
the  humeral  arteries ;  downwards  it  sends  the  upper 
intercostal  artery,  and  also  the  internal  mammary, 
which,  besides  its  going  along  the  inner  surfaces  of 
the  chest,  gives  branches  to  the  pericardium,  medias- 
tinum, thymus,  and  other  parts. 

1.    ARTERIA    MAMMARIA    INTERNA. 
The  INTERNAL  MAMMARY    ARTERY    is    the    first  wllicb 

the  subclavian  gives  off ;  it  is  of  the  size  of  a  crow- 

auill ;  long,  slender  ;  its  ramifications  very  beautiful. 
>n  each  side  of  the  chest  the  mammary  artery  passes 
down  along  all  the  inner  surface  of  the  sternum,  and 
ends  at  the  cartilago  ensiformis,  in  numerous  inoscula- 
tions with  the  epigastric  artery ;  for  the  epigastric 
arises  from  the  femoral  at  the  groin,  just  as  this  does 
from  the  subclavian  at  the  top  of  the  chest,  and  runs 
upwards  along  the  belly,  as  the  mammary  runs  down- 
wards along  the  breast,  till  they  meet  each  other  mid- 
way. This  is  an  inosculation  which  fifty  years  ago 
was  much  noticed.  Physiologists  deduced  the  most 
important  consequences  from  it,  ascribing  the  connec- 
tion of  the  breast  and  womb  to  the  flux  and  reflux,  to 
the  alternate  stoppage  and  acceleration  of  the  blood  in 
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these  vessels ;  although  the  sjonpathy  of  the  breasts 
and  womb  is  plainly  a  connection  which  Nature  has 
established  upon  other  laws,  upon  a  kind  of  sympathy 
such  as  we  see  everywhere  in  the  system,  but  can  in 
no  instance  explain. 

The  course  of  the  mammary  artery,  and  the  order 
of  its  branches,  is  this  :  It  goes  off  from  the  lower  and 
fore  part  of  the  subclavian  artery ;  it  lies  on  the  outside 
of  the  membraneous  bag  of  the  pleura  ;  and  considering 
the  pleura  as  ending  in  an  obtuse  and  rising  apex,  the 
mammary  artery  lies  at  first  a  little  behind  the  pleura ; 
its  first  movement  is  to  rise  and  turn  with  an  arch  over 
the  top  of  the  pleura  or  bag  which  incloses  the  cavity 
of  the  chest ;  there  it  descends  again,  and  passes  be- 
twixt the  ribs  and  pleura :  the  artery  runs  along  the 
inside  of  the  thorax  under  the  middle  of  the  cartilages. 
At  the  seventh  or  eighth    rib    the    mammary    itself 
emerges  from  the  thorax,  and  becomes  an  external 
artery ;  it  first  sends  a  branch  towards  the  ensiform 
cartilage,  which  plays  round  it,  and  then  it  goes  to  the 
upper  part  of  the  abdominal  muscles  by  two  distinct 
branches,  the  one  of  which  is  internal,  the  other  ex- 
ternal.    The  internal  branch  goes  into  the  belly  or 
substance  of  the  rectus  muscle,  descends  nearly  as  far 
as  the  navel,  and  inosculates  with  the  epigastric  artery. 
The  external  branch  turns  off  to  one  side,  goes  rather 
to  the  lateral  muscles  of  the  abdomen,  especially  to  the 
two  oblique  muscles,  and  inosculates  more  with  the 
hunbar  arteries  ;  and  so  the  mammary  ends.     But  as 
it  passes  down  along  the  chest,  it  gives  the  following 
branches: — 

First,  Where  it  is  passing  the  clavicle,  bending  to 
go  downwards,  it  gives  a  small  retrograde  branch 
which  follows  the  course  of  the  clavicle,  and  goes  to 
the  muscles  and  skin  of  the  neck.* 

Secondly,  It  gives  an  artery,  or  rather  arteries,  to 
the  thymus,  arteri^e    thymicje.     These    are  in  the 

*  Sabbatier  is  so  confused,  and  cojpies  Haller  so  ill,  that  he  mis- 
ttkm  thU  for  the  transversalis  humeri,  which  is  really  an  important 
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adult  extremely  small,  because  the  gland  itself  is  so; 
but  in  the  child  the  gland  is  large,  the  upper  part  lies 
before  the  trachea,  the  lower  part  lies  upon  the  heart, 
or  rather  upon  the  pericardium  betwixt  the  two  lobes 
of  the  lungs:  the  upper  end  then  is  supplied  by  the 
thyroid  arteries ;  tbe  middle  part  is  often  supplied  by 
a  distinct  and  particular  branch,  viz.  by  tbe  arteria 
THYMicA  coming  from  the  mammary,  but  this  is  far 
from  being  always  so  ;  the  lowest  part  of  the  gland  has 
twigs  from  those  arteries  which  properly  belong  to  the 
mediastinum,  upon  which  it  lies,  or  to  the  pericardium, 
or  to  the  diaphragm. 

Thirdly,  The  mammary  gives  also  the  upper  artery 
of  the  diaphragm,  its  lower  artery  being  the  first  brancli 
of  the  aorta  within  the  abdomen.  This  upper  artery 
of  the  diaphragm  is  named  arteria  comes  nervi  phre- 
Nici,  because  it  accompanies  the  phrenic  nerve.  Tbe 
phrenic  nerve  is  passing  from  tbe  neck  (where  it  arises) 
into  the  chest,  by  the  side  of  the  axillary  artery,  when 
it  receives  from  the  mammary  this  small  artery  which 
goes  along  with  it ;  and  this  artery  (which  is  so  ex- 
tremely small  that  nothing  but  its  regularity  can  give 
it  any  importance)  goes  down  through  the  whole 
chest,  accompanying  the  phrenic  nerve  over  the  peri- 
cardium till  they  arrive  together  on  the  upper  surface 
of  the  diaphragm,  and  spread  out  there.  This  artery, 
small  as  it  is,  gives  twigs  as  it  passes  along  to  almost 
all  the  parts  within  the  chest. 

Fourthly,  tlie  mammary  gives  an  artery  to  the  peri- 
cardium, which  may  be  called  the  upper  pericardiac 
ARTERY  ;  and  which  is  of  such  importance,  that  gene- 
rally when  it  does  not  come  off  from  tbe  mammary,  it 
comes  from  the  subclavian  itself,  or  even  from  the  aorta. 
It  belongs  to  the  upper  and  back  part  of  the  pericardium. 

Fifthly,  The  pericardium  has  another  artery  from 
the  mammary,  which  belongs  to  that  part  of  it  which 
is  united  to  the  diaphragm  :  it  is  thence  named  by 
some  ARTERIA  phrenico-pehicahdiaca. 

Sixthly,  The  mammary  gives  many  small  arteries  to 
the  mediastinum  ;  for  the  mammary  is  covered  only  by 
the  sterno-costalis  muscle,  which  is  often  hardly  visible 
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in  Man,  so  that  the  artery  may  be  said  to  lie  upon  the 
pleura,  betwixt  it  and  the  ribs.  The  mediastinum  is 
just  that  doubling  of  the  pleurae  which  descends  from 
the  sternum  to  tiie  spine,  and  of  course  many  small 
arteries  go  down  from  the  lower  surface  of  the  ster- 
num along  the  pleurae  into  the  mediastinum,  and  by  that 
to  the  pericardium,  or  even  to  the  membrane  of  the 
lungs. 

The  mammary,  as  it  goes  downwards,  sends  branches 
through  the  interstices  of  the  ribs ;  two  twigs  pass 
through  each  interstice,  going  to  the  intercostal  mus- 
cles, and  to  the  muscles  which  lie  upon  the  thorax, 
as  the  pectoral  muscles ;  also  to  the  mamma,  to  the 
obliquus  extemus  abdominis :  they  form  loops  of  in- 
osculations round  the  ribs  with  tne  proper  intercostal 
and  thoracic  arteries.  These  twigs  pass  through  the 
interstices  of  the  six  or  seven  upper  ribs,  but  at  the 
seventh  the  artery  itself  comes  out.  They  are  too 
numerous  and  too  small  to  be  either  counted  or  named. 

Seventh,  The  mammary,  before  it  terminates  in  the 
two  branches,  of  which  one  keeps  the  middle  and  goes 
to  the  rectus  muscle,  while  the  other  goes  outwards 
to  the  oblique  muscle,  as  already  described,  gives 
about  the  place  of  the  sixth  rib  a  branch,  which,  in 
place  of  passing  out  of  the  thorax,  keeps  to  its  inner 
surface,  goes  downwards  along  the  seventh,  eighth, 
and  ninth  ribs,  makes  its  inosculations  there  with  the 
intercostal  and  other  arteries,  and  ends  in  the  side  of 
the  diaphragm,  and  in  the  transverse  or  innermost 
muscle  of  the  abdomen,  which  indigitates,  as  we  call  it, 
with  the  diaphragm.  From  this  destination  it  is  some- 
times named  the  ramus  musculo-phrenicus. 

PLAN   OR   RECAPITULATION   OF    THE  BRANCHES   OF    THE 

^  1 .  Rami  Mammaris  intercostales. 

2.  Arteria  Thymica. 

3.  Arteria  Conies  Nervi  Phrenici. 
Mammaria  Interna.  ^  4*.  Arteria  Fericardiaca. 

5.  Arteria  Mediastini. 

6.  Arteris  DiaphraRinaticae. 
.7*  Arteria  Epigastnca  Communicans. 
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2.  ARTERIA  THYROIDEA  INFERIOR. 

The  LOWER  THYROID  ARTERY,  whose  branches  go  to 
the  neck,  the  shoulder,  and  the  thyroid  gland,  arises 
from  the  fore  part  of  the  subclavian  artery,  close  upon 
the  origin  of  the  internal  mammary.  It  is  there  covered 
by  the  root  of  the  mastoid  muscle.  It  buds  out  from 
the  root  of  the  great  axillary  artery,  in  the  form  of  a 
short  thick  stump,  which  immediately  divides  whip-like 
into  four  small  and  slender  arteries, 

1.  The  main  branch  of  this  artery  is  again  named 
the  ramus  thyrotdeus  arlerice  thyroidea:  This  thyroid 
artery  is  the  first  great  branch ;  it  does  not  ascend 
directly,  but  moves  a  httle  inwards  towards  the  trachea, 
from  which  the  root  is  a  good  deal  removed  ;  it  bends 
behind  the  carotid  artery,  is  tortuous,  and  ascends  by  the 
side  of  the  trachea  till  it  touches  the  lower  lobe  ot  the 
thyroid  gland ;  it  spreads  upon  it  like  a  hand,  inos- 
culates very  freely  with  the  upper  thyroid  artery,  and 
nourishes  the  gland.  This  branch  moreover  gives 
some  twigs  upwards  to  the  lower  constrictors  of  the 
pharynx  and  to  the  oesophagus  ;  but  its  chief  arteries, 
beside  those  which  plunge  into  the  gland,  are  its 
TBACHEAL  ARTERIES.  Thcsc  traclical  arteries,  two  or 
three  in  number,  are  reflected  along  the  trachea,  turn 
down  witli  it  into  the  cliest,  and  reach  even  to  the 
bifurcation  of  the  trachea,  where,  inosculating  with  the 
intercostal  arteries,  they  form  a  most  beautiful  net- 
work. 

2.  The  ascending  thyroid  artery,  or  thyroidea  as- 
cendens,  is  a  small  and  delicate  branch,  which  lies  pretty 
deep,  going  off'  rather  from  the  back  part  of  the  artery  ; 
it  supplies  all  the  deep  parts  of  the  neck,  and  even 
penetrates  the  vertebra? ;  it  soon  divides  into  an  irre- 
gular number  of  branches  ;  the  artery  keeps  almost  close 
to  the  naked  vertebra,  lying  under  most  of  the  muscles ; 
its  general  tendency  is  upwards,  surrounding  the  neck 
in  a  spiral  form.  Its  chief  twigs  are,  first,  some  which 
go  towards  the  surface,  i.  e.  to  the  muscles  which  lie 
over  the  artery,  as  to  the  scalenus,  the  mastoid  muscle, 
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the  levator  scapulae,  and  the  splenius  :  and  twigs  of  this 
artery  play  over  the  rectus  capitis  and  the  anterior  sur- 
face of  the  vertebrae,  and  attach  themselves  to  the 
eighth  pair  of  nerves,  and  to  the  ganglion  of  the  sym- 
pathetic nerve.  Its  deeper  arteries  again  go  to  the  inier- 
transversariiy  and  other  muscles  which  lie  closer  upon 
tlie  neck ;  and  these  are  the  branches  which  pass  in 
through  the  intervertebral  holes,  and  penetrating  the 
sheath  of  the  spinal  marrow,  and  following  its  nerves^ 
inosculate  with  the  spinal  arteries. 

3.  The  transverse  artery  of  the  neck,  or  transver- 
salis  colli,  is  an  artery  of  the  same  kind  with  the  last, 
viz.  chiefly  destined  for  the  muscles,  but  more  super- 
ficial.  It  passes  obliquely  round  the  neck  outwards 
and  upwards,  goes  under  the  trapezius  muscle,  and 
covered  by  it  sends  branches  as  far  as  the  occiput.  Its 
twigs  are  distributed  thus  :  First,  to  the  mastoid  mus- 
cle and  to  the  skin ;  next,  to  the  trapezius,  levator 
scapulae,  and  splenius ;  then^  a  long  branch  passing 
obhquely  upwards  over  the  splenius,  and  under  cover 
of  the  ti^pezius,  gives  twigs  to  those  muscles,  and 
ends  in  inosculations  with  the  lower  branches  of  the 
occipital  artery  ;  and,  lastly,  another  branch  goes  down- 
wards towards  the  scapula  and  shoulder. 

4.  The  last  branch  of  this  artery  is  the  transver- 
SALis  HUMERI ;  RU  artery  so  important  in  its  destination, 
and  so  irregular  in  its  origin,  and  so  frequently  arising 
as  a  distinct  and  particular  branch,  and  having  so  little 
relation  to  these  trivial  branches  of  the  thyroid  artery, 
that  I  shall  describe  it  by  itself. 

3.    ARTERIA  VERTEBRALIS. 

The  vertebral  artery  arises  next  from  the  upper  part 
of  the  subclavian  artery ;  and  running  upwards  and 
backwards  but  a  little  way,  it  plunges  into  the  hole 
destined  for  it  in  the  vertebrae ;  and  it  has  been  already 
described  through  all  its  course  both  within  the  bony 
canal  and  within  the  brain. 
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4.  ARTERIA  CERVICALIS  PROFUNDA. 

The  deep  cervical  artery  comes  next  in  order ;  it  is 
generally  the  least  important  of  all  the  branches  from 
the  subclavian  artery,  and  the  least  regular  in  its  place. 
It  often  comes  from  some  other  branch,  and  often  it  is 
entirely  wanting  ;  its  course  resembles  a  good  deal  that 
of  the  transversalis  colli»  L  e.  it  goes  to  the  deepest 
muscles  of  the  neck,  and  to  the  vertebrae,  and  ends 
about  the  occiput ;  it  usually  arises  from  that  part  of 
the  subclavian  artery  where  it  is  just  going  to  pass,  or 
has  already  passed,  betwixt  the  scaleni  muscles.  Its 
branches  are  few  in  number  ;  it  gives  branches  to  all 
the  scaleni  muscles ;  others  also  which  play  over  the 
anterior  surface  of  the  vertebras  and  the  deep  muscles 
of  the  neck,  as  the  spinalis  colli,  inter-transversarii,  the 
root  of  the  splenius  and  trachelo-mastoideus  ;  the  com- 
plexus  also  receives  a  branch,  which  usually  inosculates 
with  the  occipital  artery. 

5.    ARTERIA     CERVICALIS    SUPERFICIALIS. 

The  SUPERFICIAL  CERVICAL  ARTERY  is  Still  Icss  re- 
gular, being  very  often  supplied  by  the  thyroid.  Its 
course  is  directly  the  reverse  of  the  last,  running  rather 
outwards  and  dovniwards,  or,  in  other  words,  belonging 
rather  to  the  shoulder  than  to  the  neck.  The  subclavian 
artery  has  got  from  under  the  muscles,  and  has  passed 
the  splenii  a  little  way  before  it  gives  off  this  superficial 
cervical.  This  artery  immediately  attaches  itself  to  the 
plexus  of  the  brachial  nerve,  and  is  indeed  hidden  in 
the  plexus :  its  first  branch  is  given  to  the  plexus,  but 
its  next  and  chief  branch  goes  across  to  the  top  of  the 
shoulder ;  it  sends  branches  to  the  levator  scapulas, 
trapezius,  and  even  to  the  skin ;  while  a  deeper  branch 
goes  to  the  splenius  and  complexus,  where  these 
muscles  arise  in  the  neck ;  and  when  this  artery  is 
large^  it  sends  branches  along  the  margin  of  the  sca- 
pula, which  go  even  to  the  serratus  major^  rhomboidei^ 
latissimus  dorsi,  &c. 
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After  enumerating  these  jarring  names,  I  perceive 
the  necessity  of  arranging  once  more  those  arteries 
which  go  to  the  neck.    Let  the  student  then  observe, 

1.  That  the  vertebral  artery  goes  to  the  brain ;  that  the 
cervical  arteries  belong  to  the  muscles  of  the  neck. 

2.  That  the  thyroid  gives  two  arteries  to  the  neck,  the 
thyroidea  ascendens  and  the  transversalis  colli.  3.  That 
when  a  second  set  of  arteries  for  the  neck  begins  to 
be  enumerated,  the  name  is  changed;  that  of  colli  is 
dropped^  and  that  of  cervicis  adopted.  4.  That  as 
there  are  are  two  branches  of  the  thyroid  going  to  the 
neck,  viz.  the  ascending  thyroid  and  the  transversalis 
colli,  there  are  also  two  entire  arteriea  going  to  the 
neck,  and  which  come  off  immediately  after  the  thy- 
roid, viz.  the  cervicalis  profunda,  more  constant,  and 
the  cervicalia  superficialis,  which  is  less  regular^ 

6.    ARTERIA   INTERCOSTALIS    SUPERIOR^ 

The  UPPER  INTERCOSTAL  is  givcn  to  supply  the 
intercostal  space  betwixt  the  two  uppermost  ribs,  be- 
cause the  aorta,  which  gives  out  all  the  other  inter- 
costals,  regularly  one  for  each  rib,  does  not  begin  to 
give  them  off  till  after  it  has  made  its  turn  downwards ; 
of  course  it  leaves  the  two  upper  ribs  without  arteries^ 
To  supply  this,  then,  is  the  office  of  the  superior  inter- 
costal artery,  which  is  about  the  size  of  a  crow-quill, 
and  goes  off  from  the  subclavian  generally  next  after 
the  vertebral  and  thyroid  arteries.  It  comes  from  the 
upper  and  back  surface  of  the  subclavian  trunk ;  it 
turns  downwards  and  backwards,  and  lodges  itself  bvthe 
side  of  the  spine  in  the  hollow  where  the  spine  and  the 
first  rib  are  joined,  and  where  the  first  thoracic  ganglion 
of  the  great  intercostal  nerve  lies.  Before  it  takes  its . 
place  betwixt  the  ribs,  as  the  intercostal  of  the  two 
upper  spaces,  it  sends  a  branch  upwards  upon  the  face 
of  the  lower  vertebrae  of  the  neck,  which  is  given  to 
the  scaleni,  to  the  longus  colli  muscle,  and  to  the 
nerves :  next  it  gives  off  the  highest  intercostal  artery 
for  the  space  betwixt  the  first  and  second  ribs,  which 
artery  divides  into  two  branches ;   one  perforates  the 
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thorax,  and  goes  out  upon  the  back,  and  supplies  the 
muscles  which  lie  flat  upon  the  back  of  the  chest ; 
while  another  branch,  the  proper  intercostal  branch, 
runs  along  betwixt  the  ribs.  Next  it  gives  off  a  second 
intercostal  artery,  which  also  has  its  external  and  inter- 
nal branches,  and  of  which  a  branch  inosculates  over 
the  third  rib  with  the  uppermost  intercostal  of  the  aorta. 
Besides  these,  it  gives  dso  small  branches  to  the  oeso- 
phagus, which  inosculate  with  the  tracheal  arteries ;  and 
It  gives  branches  to  the  spinal  marrow,  which  pass  into 
the  canal  along  the  holes  for  the  nerves ;  and  which  not 
only  supply  the  sheath,  but  also  inosculate  with  the  ar- 
teries of  the  spinal  marrow  itself. 


7.    ARTERIA    SUPRA-SCAPULARIS. 

The  SUPRA-SCAPULAR  ARTERY,  or  the  superior  sca- 
pular artery,  is  one  of  such  magnitude,  and  is  so  dif- 
ferent in  size  and  destination  from  the  cervical  and 
other  small  arteries  of  the  neck,  that  it  ought  to  be 
described  apart :  though  of  great  size  and  importance, 
it  is  yet  so  little  known,  that  Sabbatier  does  not  even 
describe  nor  name  it. 

The  SUPRA-SCAPULAR  ARTERY  vcry  often  comes  off 
from  the  thyroid  artery  ;  in  which  case  it  is  the  last 
in  order  of  all  the  branches  of  the  thyroid,  that  is  to 
say,  the  nearest  to  the  shoulder,  and  then  it  is  named 
TRANSvERSALis  HUMERI,  becausc  of  its  goiug  across  the 
root  of  the  neck  of  the  shoulder.  Sometimes  it  arises 
from  the  cervicalis  superficialis  ;  but  then  it  is  a  small 
artery,  and  in  such  cases  it  reaches  no  further  than  the 
tip  of  the  shoulder,  and  does  not  descend  to  the  sca- 
pula. Oft^n  I  see  it  arising  as  a  distinct  artery,  large, 
very  long,  and  tortuous ;  running  across  the  root  of  the 
neck,  till  at  the  top  of  the  shoulder  it  dives  under  the 
acromion  process  ;  and  then  passing  over  the  notch  of 
the  scapula,  supplies  all  the  flesh  of  its  upper  surface. 

The  reason  of  my  naming  it  supra-scapular  artery, 
is  its  passing  thus  over  the  scapula,  while  another,  the 
largest  branch  of  all  those  proceeding  from  the  axillary 
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artery,  is  named  sub-scapularis,  from  passing  under  the 
scapula. 

To  repeat  the  origin  then  of  this  supra-scapular  ar- 
tery— ^it  arises  sometimes  as  an  independent  artery,  and 
is  so  great,  that  we  wonder  that  it  does  not  always  do 
so  :  often  it  arises  from  tlie  thyroid,  is  its  last  branch,  and 
is  named  transversalis  humeri,  authors  not  observing 
that  it  belongs  absolutely  to  the  sci^ula ;  it  rarely  arises 
from  the  cervicalis  superficialis,  and  when  it  does  so 
it  is  small :  often  in  a  strong  man  it  arises  apart ;  and 
when  it  does  arise  from  the  thyroid  or  cervical  arteries, 
it  is  often  so  large  as  to  annihilate  as  it  were  all  the 
other  branches  of  the  artery  from  which  it  arises. 

Where  this  artery  passes  out  of  the  chest  it  is 
covered  only  by  the  root  of  the  mastoid  muscle ;  and 
it  gives  twigs  to  the  mastoid,  to  the  muscles  which 
ascend  to  the  throat,  to  the  subclavian  muscle,  to  the 
fat,  jugular  vein,  and  skin. 

Next  it  gives  a  superficial  branch  to  the  skin,  trape- 
zius, and  other  superficial  parts  about  the  shoulder. 

Next  it  turns  over  the  acromion  process,  passes 
through  the  supra-scapular  notch,  with  many  windings 
and  contortions ;  spreads  itself  over  all  the  outer  sur- 
face of  the  scapula,  both  above  and  below  the  spine, 
and  is  the  sole  supra-scapular  artery.  The  manner  of 
its  spreading  is  this  :  having  passed  over  the  ligamen- 
tum  proprium  posterius  scapulas,  (for  it  very  seldom 
passes  through  the  notch,)  and  near  the  supra-scapular 
nerve,  it  lies  flat  upon  ^e  scapula ;  it  sends  ofi'  two 
branches,  one  on  either  hand  at  right  angles  ;  and  of 
these  one  goes  along  the  upper  border  of  the  scs^nda 
towards  its  basis,  the  other  goes  in  the  other  direction 
towards  the  shoulder-joint,  and  circles  round  the  upper 
side  of  the  spine  or  ridge  of  the  scapula. 

The  main  artery,  having  first  passed  the  scapular 
notch,  and  given  these  two  small  branches,  next  makes 
a  second  peiibration,  viz.  by  passing  under  the  root  of 
the  acromion  process ;  and  then  it  again  divides  into 
large  branches,  in  which  it  ends.  The  one  branch  runs 
all  along  the  root  or  base  of  the  spine  or  high  ridge ; 
the  other  branch  runs  neariy  in  the  same  directicMi,  but 
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lower   down,   viz.  nearer   that  edge  where  the  great 
^ub-scapular  artery  runs ;  and  with  which,  of  course, 
it  makes  many  free  inosculations. 

This  artery  lies  so  across  the  neck  that  it  may  be 
cut,  especially  in  wounds  with  the  sabre ;  and  in  a 
big  man  it  is  of  such  size  as  to  pour  out  a  great  quan- 
tity of  blood.  It  is  necessary  for  the  surgeon  to  re- 
member the  great  size  of  this  supra-scapular  artery,  its 
long  course  over  the  shoulder,  at  what  place  it  arises 
within  the  chest,  and  how  it  may  be  compressed.  But 
in  another  sense  also  it  is  peculiarly  important ;  for  the 
supra-scapular  artery  makes  inosculations  with  the 
lower  scapular  artery,  freer  and  fuller  than  in  almost 
any  other  part  of  any  limb.  One  can  hardly  force  tepid 
water  through  those  small  arteries  which  support  the 
arm  after  the  operation  for  aneurism  ;  but  the  inoscu- 
lations of  this  supra-scapular  artery  are  so  free,  that 
often,  though  I  have  tied  the  arteries  with  great  care, 
the  very  coarsest  injection  has  gone  round  by  it ;  and 
when  1  desired  only  to  inject  the  head,  I  have  found 
the  arteries  of  the  aim  entirely  filled.  The  conclusion 
which  this  leads  to  in  wounds  of  the  axillary  artery  is 
too  obvious  to  need  any  further  explanation. 

HECAPITULATION    AND    PLAN    OF    THE    BRANCHES    OF    THE 


TiiYROiDEA  Inferior. 


1.  Transversalis  Humeri 
or  Supra-Scapularis.* 

2.  Transversalis  Colli. 

3.  Thyroideae  Ascendens. 

4.  Ramus  Thyroideae  Thy- 
roideus,  or  Proprius. 

GENERAL  FLAN  OF  THE  PRIMARY  BRANCHES  OF  THE 

1.  Arteria  Mammaria  Interna. 

2.  Arteria  Thyroidea  Inferior. 
o          .             A                  J  5.  Arteria  Intercostalis  Superior. 
Subclavian  Artkry.    ^  4.  Arteria  Vertebralis. 

5.  Arteria  Cervicalis  Profunda. 
.6.  Arteria  Cervicalis  Siiperficialis. 

♦  Ab  my  reader  has  seen,  this  artery  comes  off  sometimes  from 
the  subclavian  as  a  distinct  branch ;  and  then  its  size  in  a  manner 
deranges  the  relative  magnitude  of  the  other  branches, 
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II.  OF  THE  AXILLARY  ARTERY. 

This  artery  assumes  the  name  of  axillary,  where  it 
lies  in  the  arm-pit  or  axilla.     The  scaleni  muscles  being 
attached  to  the  ribs,  the  artery  passes  first  through  be- 
twixt the  first  and  second  scalenus  ;  next  it  passes  out 
from  under  the  arch  of  the  clavicle,  where  it  was  pro- 
tected :  then  it  falls  over  the  breast  in  a  very  oblique 
direction  ;  it  inclines  outwards  towards  the  axilla,  ues 
flat  upon  the  slanting  convexity  of  the  chest,  is  covered 
by  the  pectoral  muscles,  and  the  great  pectoral  muscle 
arises  from  the  clavicle,  under  which  the  artery  passes ; 
but  far  from  being  protected,  it  is  so  far  exposed  as  to 
be  easily  felt  beating,  and  it  is  at  this  point  only  that  it 
can  be  rightly  compressed.     It  declines  still  outwards 
and  downwards,  till  at  last  it  gets  so  deep  into  the  arm- 
pit, and  so  much  under  the  scapula,  as  to  lie  betwixt 
the  serratus  anticus  and  sub-scapular  muscles.     There 
it  is  rightly  called  the  axillary  artery.     In  this  hollow 
it  lies  safe,  protected  by  the  deep  borders  of  the  pec- 
toral muscle  before,  and  of  the  latissimus  dorsi  behind, 
surrounded  with  fat  and  glands,  inclosed  within  the 
meshes  of  the  plexus,  or  great  conjunction  of  nerves 
which  go  to  the  arm,  surrounded  also  by  all  the  veins 
of  the  arm,  which  twine  round  it  in  a  wonderful  manner. 
Here  it  gives  ofi*  the  thoracic  arteries  to  the  thorax, 
and  the  scapular  arteries  to  the  shoulder.     In   short, 
the  axilla  itself  is  a  complicated  study  ;  but  in  all  that 
respects  the  arteries  it  may  be  made  very  easy  and 
plain.     But  let  the  surgeon  remember  that  it  is  only 
Dy  a  perfect  knowledge  of  the  arteries,  a  bold  stroke 
of  the  knife,  and  a  masterly  use  of  the  needle,  that  the 
patient  is  to  be   saved  from  bleedings  after  wounds 
hareabouts :    for  the   old   story   of   compressing  the 
axillary  artery  above  the  clavicle  is  now  of  no  credit 
with  any  surgeon  of  knowledge  or  good  sense. 

As  the  artery  turns  over  the  borders  of  the  chest,  it 
gives  one  or  two  twigs  to  the  adjacent  parts,  as  to  the 
scaleni,  and  to  the  great  nerves  which  lie  over  the 
artery,  and  to  Ihe  serrated  muscle,  where  it  lies  under 
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the  scapula;  but  these  branches  are  so  smali  tliat  it  is 
unnecessary  either  to  number  or  describe  them.  The 
thoracic  or  external  mammary  arteries  are  the  first 
important  branches  ;  they  are  tour  in  number,  and  they 
are  named  after  their  place  or  office. 


1.    ARTERIA   THORACICA    SUPERIOR. 

The  UPPER  THORACIC  ARTERY,  being  the  first,  Ues  of 
course  deep  in  tlie  axilla.  It  comes  off  about  the  place 
of  the  first  or  second  rib;  it  lies  betwixt  the  lesser 
pectoral  and  the  great  serrated  muscle ;  it  gives  its 
chief  branches  to  these  muscles,  and  it  also  gives  other 
branches  to  the  intercostal  muscles  and  the  spaces 
betwixt  the  ribs.  But,  upon  the  whole,  it  lies  very 
deep,  is  smali,  and  is  so  short  that  the  next  is  entitled 
ihoracica  longior.      It  is  an  artery  of  little  note. 


2.    ARTERIA    THORACICA    LONGIOR. 

The  LONG  THORACIC  ARTERY  is  morc  important, 
supplying  all  the  great  pectoral  muscles  and  the 
mamma.  It  was  named  the  external  mammary  artery ; 
but  we  are  the  more  willing  to  change  the  name,  smce 
it  has  no  likeness  to  the  internal  mammary  artery,  and 
is  in  no  respect  a  counterpart  to  it  ;  it  might  be  named 
the  pectoral  artery.  It  is  long,  not  tortuous,  but 
straight  and  slender,  and  about  the  size  oi'a  crow-quill. 
It  is  needless  to  describe  an  artery  so  variable  in  its 
branches  as  this  is ;  it  is  sufficient  to  say,  that  after 
giving  small  twigs  to  the  axillary  glands,  it  terminates 
with  all  its  larger  branches  in  the  pectoral  muscle, 
mamma,  and  skin,  and  in  inosculations  with  the  inter- 
costals  and  internal  mammary  ;  it  is  very  long,  descend- 
ing sometimes  so  low  as  to  give  branches  to  the  oblique 
muscles  of  the  belly. 


3.    ARTERIA    THORACICA  HUMERARIA, 

The  THORACIC  ARTERY  of  the  shoulder  goes  off  from 
jlie  upper  and  fore  part  of  the  axillary  artery.     Its 
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place  is  exactly  o|n>osite  to  that  of  the  mammaria 
externa,  viz.  under  the  point  of  the  coracoid  process, 
insomuch  that  Haller  nas  named  it  thoradca  acromi- 
alis.  It  is  a  short,  thick  artery;  it  bursts  through  the 
interstice  between  the  pectoral  and  deltoid  muscles, 
and  appears  upon  the  snoulder  almost  as  soon  as  it 
comes  off  from  the  main  artery ;  it  resembles  the  thy- 
roid in  shape,  being  a  short  thick  artery,  terminating 
nil  at  once  in  a  leash  of  slender  branches,  which  go 
over  the  shoulder  in  various  directions ;  but  I  never 
c<nild  observe  any  order  worth  describing.  One  deeper 
branch  goes  .to  the  serratus  major,  a  branch  goes  along 
the  xrlavicle,  gives  it  the  nutritious  artery,  and  then 

goes  on  to  the  pectoral  muscle,  and  to  the  skin  of  the 
reast :  it  gives  small  branches  to  the  axillaiy  glands, 
and  larger  ones  to  the  dditoid  and  pectoral  muscles 
and  skin  of  the  dioulder,  for  this  is  very  much  a 
cutaneous  artery.  The  chief  branch  is  that  which  is 
last  named,  running  down  betwixt  the  deltoid  and 
pectoral  muscles ;  and  the  most  curious  branch  is  a 
small  artery  which  accompanies  the  cephdic  vein,  and 
runs  backwards  along  the  course  of  the  vein,  a  small 
and  beautiftil  branck. 


4.    ARTERIA    THORACICA    ALARIS. 

Sometimes,  though  not  always,  there  is  a  fourth 
.  thoracic  artery.  When  it  exists,  we  find  it  close  by 
the  last  artery ;  its  branches,  which  are  sometimes 
numerous,  belong  entirely  to  the  cup  or  hollow  of  the 
axilla ;  it  goes  to  the  gluids  and  nit,  and  thence  its 
name  of  alaris  or  axilxabis.  This  is  the  deepest  or 
backmost  of  these  mammary  arteries ;  it  attaches  itself 
to  the  lower  border  of  the  scapula,  and  we  often  see  it 
running  along  the  lower  border  a  considerable  length, 
and  giving  branches  chiefly  to  the  sub-scapuiaris 
muscle. 

These  are  the  four  mammary  arteries  which  go  to 
the  breast.  The  arteries  which  go  to  the  scapula  follow 
next,  aod  are  only  three  in  number  ;  one,  which  is  the 

counterpart  of  Uie  supiB-scapular  artery,  is  the  greatest 
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branch  &Dm  the  axillary  artery^  supplies  the  lower 
sur&ce  of  the  scapula,  and  thence  is  named  sub- 
8CAFUi«AR  ARTERY  ^  ODC,  which,  RS  it  is  reflected  round 
the  joint  by  the  outside,  is  named  the  external  cir« 
CUMFLEX  ARTERY ;  and  one,  which,  as  it  turns  round 
the  inner  side  of  the  joint,  is  named  the  internal  cir- 
cumflex ARTERY. 


5.  arteria  sub-scapularis. 

The  soB-^CAPULAR  ARTERY  is  of  a  great  size :  it  is 
hardly  described  in  books ;  I  might  say  was  hardly 
known  to  the  older  anatomists.  Douglas,  and  most 
especially  Sabbatter,  have  scarcely  named  it,  though  it 
is  in  fact  one  of  the  largest  arteries  in  the  body,  being 
nearly  as  large  as  the  axillary  artery,  from  idiich  it 
takes  its  rise.  * 

The  greatest  mass  of  flesh  in  almost  any  part  of  the 
foody  is  that  which  lies  under  and  around  the  scapula 
in  a  strong  man ;  and  this  artery  supplies  almost  all 
that  mass.  It  goes  off  from  the  axillary  opposite  to  the 
neck  of  the  scapula,  just  under  the  snort  head  of  the 
biceps  brachii :  it  no  sooner  comes  off  from  the  axil- 
lary artery,  than  it  attaches  itself  to  the  lower  IxM'der 
of  the  scapula ;  and  as  soon  as  it  comes  to  the  edge  of 
the  scapula  (but  sometimes  lower  down  the  edge,  viz. 
wbere  the  head  of  the  triceps  comes  off,)  it  spUts  into 
two  great  branches  ;  one  of  which  goes  to  the  upper, 
and  one  to  the  lower  surface.  But  to  describe  each 
litde  artery  among  such  a  mass  of  flesh,  or  to  expect 
to  And  them  regular,  would  be  very  thoughtless ;  the 
^neral  course  of  them  only  can  be  described.  First, 
The  greater  branch,  which  goes  to  the  lower  snr&ce 
of  the  scapula,  ia  the  proper  trunk  of  the  aub-scapuiar 
artery ;  it  divides  into  two  great  branches,  which  course 
all  over  the  lower  or  hollow  surface  of  the  scapaJa : 

*  It  18  named  often  scapularie  inferior  or  mfra-scapultris ;  k  is 
better  named  8iib-«capular,  both  to  harmonize  with  the  name  sub- 
scapular muscle,  to  which  it  belongs,  and  also  to  contrast  with  its 
counterpart,  the  supra- scapular  artery,  which  comes  from  the  sob- 
clavian  artery. 
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-one  of  these  is  deeper,  runs  downwards  along  the'naked 
Jborder  of  the  scapula,  lies  under  the  muscles  upon  the 
flat  bone,  and  supplies  the  inner  surface  of  the  sub- 
scapular muscle  with  many  branches.  It  sends  a 
branch  upwards,  which  runs  along  the  inner  surface  of 
the  neck  of  the  scapula,  runs  still  forwards  under  the 
root  of  the  coracoid  process,  and  its  extreme  branch 
goes  round  by  the  basis  of  the  scapula  to  make  an 
inosculation  with  the  larger  branch. 

Secondly,  The  larger  branch  keeps  nearer  the  sur- 
face, and  supplies  all  the  outer  side  of  the  sub-scapular 
muscle.  Its  general  course  is  roimd  the  scapula, 
down  the  fore  edge,  then  round  by  the  lower  angle, 
then  up  by  the  line  of  the  basis  scapulae,  encircling  it 
with  what  might  be  named  a  coronaiy  artery.  It  first 
gives  branches  to  the  teres  major ;  then  passes  down 
along  that  muscle  to  the  angle  of  the  scapula ;  then 
turning  along  the  angle  of  the  scapula  (which  it  does 
not  do  without  leaving  many  branches  behind),  it  runs 
in  a  waving  line  all  round  the  basis  scapulse,  till  it 
arrives  at  the  upper  comer,  where  it  ends  in  free  inos- 
culations, both  with  its  own  deeper  branch,  and  also 
with  the  supra-scapular  artery  which  comes  along  the 
shoulder. 

Now  this  great  branch,  with  all  its  arteries,  belongs 
entirely  to  the  lower  surface  of  the  scapula ;  but  the 
branch  which  leaves  it  at  the  neck  oi  the  scapula 
turns  round  under  its  lower  edge^  gets  to  the  upper 
surface  of  the  scapula,  runs  in  under  the  iofra-spinatus 
and  teres  minor  musdes,  betwixt  them  and  the  bone ; 
and  although  the  supra-scapular  artery  from  the 
shoulder  supplies  chiefly  the  upper  part  of  the  scapula, 

J  ret  it  is  chiefly  above  the  spine  that  that  artery  circu- 
ates,  while  the  lower  parts  of  the  infra-spinatus  and 
the  teres  minor  muscles  are  left  to  be  supplied  by  this 
reflected  branch  of  the  sub-scapular  arteiy :  thus  this 
reflected  branch  gives  its  arteries,  first  to  the  teres, 
then  it  enters  into  the  hollow  under  the  spine,  and 
besides  supplying  the  infia-q>inatus  and  the  bone  itself, 
it  also  maxes  a  circle,  though  a  shorter  one,  and  inos- 
culates iidth  the  supra-scs^ularis,  just  as  the  other 
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brancli  of  this  same  artery  does  on  its  lower  surface. 
Ttiis  branch  descends  nearly  to  the  corner  of  the  sca- 
pula before  it  begins  this  inosculating  circle ;  but  it 
sends  also  another  chief  branch  round  the  neck  of  tlie 
scapula,  which  advancing  towards  the  supra-scapular 
notch,  inosculates  very  largely  with  the  supra-scapular 
artery. 

Thus  is  the  scapula  encircled,  and  supplied  with  a 
wonderful  profusion  of  blood  by  two  great  arteries ; 
one,  the  supra-scapular  artery,  coming  across  the 
neck,  over  the  shoulder,  and  through  the  scapular 
notch ;  another,  the  sdb-scapular  artery,  which 
comes  from  the  axilla  to  the  lower  flat  surface  of  the 
scapula,  and  divides  at  the  edge  of  the  scapula  into 
two  great  branches;  one  of  which  keeps  still  to  the 
flat  surface,  while  the  other  turns  over  the  edge  of 
the  scapula,  and  supplies  in  part  its  upper  or  outer, 
surface. 

If,  instead  of  attending  to  the  branches  of  this  artery 
in  the  order  of  their  size  and  importance,  we  arrange 
them  according  to  their  most  common  succession,  then 
this  will  be  the  plan  : — 


1.  Raniue  Muscularis  Irregutoiis. 

3.  Ramus  Circumflexus  Scapularis. 

3.  Ramus  Dorsalis  Scapulae  Superior. 

4.  Ramus  Dorsalis  Scapula:  laiertor. 

5.  Ramus  Sub-s  caput  aria. 


6.  arteria  circumflexa  posterior. 

The  posterior  circumflex  AR^TERY  is  a  very  large 
one.  It  arises  either  along  with,  or  immediately  after, 
the  great  sub-scapular  artery  ;  the  place  of  it  is  of 
course  settled  by  the  place  of  the  shoulder-joint,  for  it 
belongs  so  peculiarly  to  it  that  it  is  sometimes  named 
the  Humeralis,  sometimes  the  Articularis,  sometimes 
tlie  Reflexa  Humeri.  It  goes  ofl*  between  the  sub- 
scapularis  and  teres  major  muscles ;  it  passes  in  be- 
tween them  to  get  to  the  joint;  it  then  turns  round 
the  shoulder-bone,  accompanied  by  the  circumflex 
nerves,  just  as  the  supra-scapular  artery  is  accompanied 
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by  the  supra-scapular  nerve ;  it  ends,  after  having  made 
nearly  a  perfect  circle,  upon  the  inner  surface  of  the 
deltoid  muscle.  ' 

Its  branches  are,  first,  Twigs  to  the  nerve  which 
accompanies  it,  and  to  the  capsule  of  the  shoulder- 
joint.  Secondly,  Branches  to  the  coraco-brachialis 
and  short  head  of  the  biceps,  and  to  the  triceps,  and 
a  twig  to  that  groove  in  which  the  tendon  of  the  long 
head  of  the  biceps  lies.  Thirdly,  It  sends  large 
branches  to  the  sub-scapularis,  to  the  long  head  of 
the  triceps,  &c.  And  lastly.  The  artery,  far  fix)m  being 
exhausted  by  these  branches,  goes  round  the  bone, 
turns  over  the  joint  under  the  deltoid  muscle,  and  ends 
in  a  great  number  of  branches,  still  accompanied  by 
branches  of  the  nerve,  which  are  distributea  in  part  to 
the  capsule,  but  chiefly  to  the  lower  surface  of  the 
deltoid  muscle,  where  it  lies  upon  the  joint. 


7.    ARTERIA    CIRCUMFLEXA    ANTERIOR. 
The     ANTERIOR     CIRCUMFLEX     ARTERY,    which     gOCS 

round  the  fore  part  of  the  joint,  bears  no  kind  of  pro- 

Eortion  to  that  great  artery  which  passes  round  the 
ack.  The  anterior  goes  off  from  the  same  point 
nearly  with  the  posterior,  or  sometimes  arises  from  the 
posterior  itself  y  it  takes  a  direction  exactly  opposite  ; 
it  keeps  close  to  the  shoulder-bone,  passes  under  the 
heads  of  the  coraco-brachialis  and  biceps ;  encircles 
the  head  of  the  os  humeri  just  at  the  root  of  the  cap- 
sular ligament,  and  goes  round  till  it  meets  and  inos- 
culates with  the  posterior  circumflex  art^y.  I  never 
could  find  those  muscular  branches  which  are  said  to 
go  to  the  scapula,  or  have  found  them  very  trivial ;  the 
whole  artery  belongs  to  the  bone  and  its  parts  ;  it  en- 
circles the  root  of  tne  capsule  with  a  sort  of  coronary 
artery ;  it  gives  twigs  to  the  capsule,  the  periosteum, 
and  the  tendons,  which  are  implanted  into  the  head  of 
the  bone  ;  and  having  given  twigs  to  the  heads  of  the 
bicras  and  coraco-brachialis,  it  gives  off  its  only  re- 
markable branchy  which  is  indeed  regular  and  curious ; 
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it  is  a  smftU  branch  which  runs  down  along  the  bone 
in  the  groove  in  which  the  tendon  of  the  biceps  lies. 

PLAN    OF    THE 


1.  Arter 

2.  Arter 

3.  Arter 
Arteria  Axillaris.    ^  4.  Arter 

5.  Arter 

6.  Arter 
.7.  Arter 


a  Thoracica  Superior, 
a  Thoracica  Longior. 
a  Thoracica  Humeraria. 
a  Thoracica  Axillaris, 
a  Sub-scapularis. 
a  Circumflexa  Posterior, 
a  Circumflexa  Anterior. 


Concerning  the  axillary  artery  in  general,  there  is 
more  to  be  observed  than  this  occasion  will  allow.  But 
these  things  must  not  be  passed  over  in  total  silence.  In 
the  first  place,  the  artery,  as  it  passes  over  the  border  of 
the  chest,  and  after  leaving  the  arch  of  the  clavicle,  is 
felt  beating,  and  there  it  can  be  compressed. 

The  compressing  of  the  subclavian  artery  with  a 
tourniquet,  or  with  the  thumb,  attracted  at  one  time  so 
much  attention,  and  incited  so  many  to  speak  about  it, 
that  it  came  to  be  thought  important,  and  has  been  ever 
since  esteemed  practicable ;  and  yet  even  those  who 
have  spoken  the  most  confidently  have  taken  the  thing 
merely  upon  vague  report,  have  neglected  to  read  the 
proper  books,  and  have  described  the  way  of  compress- 
ing as  above  the  clavicle,  not  knowing  that  it  should 
be  done  below  it.  Camper,  in  his  "  Fabrica  Brachii 
Humani,"  first  mentioned  what  he  had  demonstrated 
in  his  class,  viz.  that  he  could,  by  placing  the  thumb 
under  the  point  of  the  coracoid  process,  so  compress 
the  axillary  artery  against  the  second  rib  where  it  lies 
upon  it,  that  even  me  strength  of  a  syringe  could  not 
push  an  injection  through  it.  ♦     And  those  who  learn 

*  In  cadaveribiis  plus  semel  in  publico  theatre  monstravi,  com* 
primi  posse  integram  arteriam;  h'gabam  arteriam  aortam  infra  ar« 
cum,  resecabam  deinde  axillarem  dextram,  ac  siphone  axillari 
sinistra  adaptata  forti^er  aquam  impel] ens,  solo  digito  eo  modo 
moderare  potui  subclaviam,  ut  ne  gutta  quidem  ^ueret;  quod 
quanti  momenti  esse  queat  in  amputatione  humeri  in  articulo  nemo 
non  videt.  In  vulnenbus  sclopetariis,  aliisque  circa  humeri  arti- 
oulum  inflictis,  sanguinis  profusionem  similiter  compescere,  si  non 
penitus   sistere  posiemus.    Vid.  Ckimper,  lib.  i«ptl5— The    plain 
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things  by  hearsay,  have  said  that  ''the  subclavian 
artery  could  be  compressed  by  thrusting  the  thumb  in 
above  the  clavicle  ;'*  although,  in  fact,  the  arch  is  so 
deep,  the  muscles  so  strong,  and  the  artery  so  little 
exposed,  that  this  is  absolutely  impossible. 

From  my  speaking  with  a  seeming  interest  about 
the  preference  of  one  of  these  two  places  to  the  other, 
it  may  be  thought  that  I  believe  this  piece  of  know- 
ledge useful :  quite  the  reverse  I  I  know  it  to  be  dan- 
gerous ;  I  know  it  to  be  less  practicable  than  authors 
report  and  believe ;  and  I  repeat  what  I  said  on  a 
former  occasion,  that  "  it  is  easy  to  stop  the  pulse  of 
an  artery,  but  quite  another  matter  to  stop  the  flow  of 
blood  through  it/*  We  thrust  down  our  hands  and 
compresses,  and  rest  with  our  whole  weight  upon  the 
artery ;  it  seems  stopped,  because  the  pulse  is  stopped ; 
but  toe  first  stroke  of  the  knife  shows  us  how  far  we 
are  gone  in  a  dangerous  mistake.  I  may  say,  without 
breach  of  confidence,  that  I  have  seen  one  gentleman 
trust  to  it,  who  will  never  trouble  himself  about  it 
again.  He  was  a  dexterous  surgeon ;  and  in  a  great 
aneurism  of  the  axilla  was  deluged  with  blood  at  the 
first  stroke  of  the  knife,  and  saved  his  patient  only  by 
a  plunge  of  the  great  needle. 

Secondly,  It  is  much  to  be  lamented  that  we  cannot 
really  suppress  the  blood ;  not  merely  because  it  would 
make  every  wound  less  dangerous,  but  because  it  would 
greatly  facilitate  operations  which  we  are  called  upon 
every  day  to  perform.  Would  it  not  be  pleasant  if  we 
could  cut  the  cancerous  breast  without  the  loss  of 
blood  ?  or  search  into  the  axilla  with  perfect  delibera- 
tion, and  cut  diseased  parts  out  with  the  knife,  not 
tearing  them  in  a  seeming  brutal  manner  with  our  fin- 
gers  ?  Let  the  surgeon,  instead  of  trusting  to  the  nar- 
ration of  authors,  try  the  compression  of  the  subclavian 


reason  why  we  are  able  thus  to  compress  the  artery  in  the  dead 
subject  is  the  want  of  resistance  in  all  the  muscles.  If  ever  it  be 
po«sible  in  the  living  body,  it  must  be  when  the  strength  is  low  and 
the  circulation  very  languid,  aAer  the  patient  has  fainted  with  loss 
of  blood. . 
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artery,  in  the  amputation  of  the  breast,  an  operation 
more  familiar,  and  he  will  learn  to  appreciate  the  value 
of  this  compression ;  he  will  find  that  the  bleeding  is 
as  profuse  as  if  no  such  compression  were  made.  Yet 
still,  by  studying  this  piece  of  anatomy,  the  surgeon 
knows  both  from  what  source  all  the  arteries  which 
bleed  upon  the  surface  of  the  amputated  breast  come ; 
and  also  that  in  any  very  dangerous  situation  it  would 
be  easy  to  command  all  the  bleeding  orifices  by  one 
dip  of  the  needle,  the  axilla  being  open.  He  also  knows 
that  the  thoracica  alaris  and  the  short  thoracic  artery 
supply  all  the  glands,  and  that  these  lurk  too  deep  in 
the  axilla  to  be  secured  otherwise  than  by  the  com- 
press :  so  that  these  arteries  are  in  fact  opened  by  tear- 
ing with  the  fingers,  and  are  stopped  by  thrusting  in  a 
sponge.  He  knows  also  how  many  large  arteries  there 
are,  especially  about  the  scapula,  of  which  the  bleeding 
must  resemble  that  of  the  axillary  artery  itself;  he 
will  judge  of  the  nature  of  the  wound  by  the  pulse  ; 
and  he  will  act  with  great  advantage  in  all  doubtful 
cases,  by  remembering  these  great  arteries  of  the  sea- 
pula,  which  either  bleed  outwardly  most  furiously,  or 
if  they  seem  to  stop,  it  is  only  by  filling  the  axilla  with 
blood. 

Thirdly,  The  connection  of  the  artery  with  the  axil- 
lary nerves,  though  it  must  be  more  fully  described  in 
another  place,  must  yet  be  observed  here  as  a  relation 
too  important  to  be  omitted.  The  artery  passes  along 
with  the  nerves  through  the  interstice  of^  the  scaleni 
muscles ;  the  nerves,  which  consist  of  no  less  than 
nine,  make  by  their  mutual  connections  a  sort  of  net, 
which  is  called  the  plexus  of  the  axillary  nerves.  This 
plexus  has  its  meshes  formed,  not  by  small  divisions; 
out  chiefly  by  the  seven  great  cords.  This  broad  plexus 
lies  over  th6  artery  as  it  comes  out  from  the  chest ; 
the  artery  perforates  the  plexus,  or  passes  through  one 
of  the  largest  meshes  in  the  cavity  of  the  axilla;  and 
when  we  extend  the  arm,  for  example,  to  cut  out  an 
axillary  gland,  the  great  veins  lie  nearest  the  knife,  or 
lowest  in  the  axilla  ;  the  plexus  of  nerves  next ;  and 
last  of  all  the  artery   which   has  just  perforated  the 
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plexus  of  these  great  nervous  cords ;  three  nerves  are 
below  the  artery  and  two  above ;  and  when  the  arm  is 
luxatedy  and  the  shoulder-bone  pushed  downwards,  the 
head  of  it  is  so  pressed  against  the  net  of  nerves,  and 
the  artery  is  so  compressed  betwixt  the  head  of  the 
bone  and  the  mesh  of  nerves,  that  I  have  very  seldom 
failed  to  find  the  pulse  almost  entirely  suppressed  in 
luxations  of  this  kind. 

This  connection,  viz.  with  the  nerves,  is  a  very 
interesting  one.  It  is  plainly  such  that  the  artery 
cannot  be  hurt  without  a  wound  of  the  nerves ;  it  has 
never  been  known  that  the  artery  has  been  cut  in  the 
axilla  without  the  arm  being  lamed  by  this  wound  of 
the  nerves:  also  the  nerves  cannot  be  hurt  without 
the  artery  being  in  danger ;  but  it  does  escape  some- 
times ;  of  which,  among  other  examples,  this  is  one  of 
the  most  singular. — I  have  seen  the  artery  escape  in 
wounds  when  the  nerves  were  hurt ;  but  how  it  could 
escape  the  stroke  of  a  blockhead's  needle  in  the  fol- 
lowing case,  I  am  at  a  loss  to  conceive.  A  woman 
came  to  me  with  a  great  string  hanging  in  her  axilla, 
and  along  with  her  came  her  surgeon.  He  had  about 
three  months  before  cut  off  her  breast  for  a  cancer, 
and  moreover  some  glands  from  the  axilla,  from  which 
there  was  a  bleeding;  and  of  course,  as  his  fingers 
could  not  go  deep  enough,  he  took  a  needle  propor- 
tionably  large,  struck  it  down  into  the  arm-pit,  and 
tied  all  up.  When  he  brought  his  patient  to  me,  there 
hung  from  the  arm-pit,  not  a  surgical  ligature,  but  a 
good  large  tape ;  the  axilla  was  a  large  gaping  and 
terribly  fetid  ulcer  ;  I  passed  my  finger  into  it,  and 
felt  the  arteries  beating  around  it,  and  the  tape  firm 
about  some  cord  of  nerves,  whether  one  or  more  I 
could  not  tell ;  the  woman's  fingers  were  as  crooked  as 
a  bird's  talon,  and  her  arm  hung  by  her  side  quite  use- 
less and  lame.  I  made  the  surgeon  feel  the  nerve  with 
his  finger,  offered  to  cut  out  the  ligature  safely ;  but  he 
carried  away  his  patient,  that  he  might,  though  at  a 
long  interval,  finish  the  operation  himself. 

"The  breast  had  been  long  healed,  and  the  cord 
acted  as  an  issue  in  the  axil&.     How  near  the  edges 
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of  this  needle  must  have  been  to  the  great  artery,  it  is 
terrible  to  think  ;  and  it  is  most  providential  that  such 
accidents  do  not  happen  daily,  considering  how  much 
this  crooked  needle  is  used  in  deep  places,  where  it  is 
least  fit  to  be  used. 


III.  OF  THE  BRACHIAL  ARTERY. 

The  brachial  artery  is  that  division  of  tlie  artery 
wliich  is  marked  by  the  tendon  of  the  great  pectoral 
muscle:  for  as  that  is  the  fore  border  of  the  axilla,  all 
above  that  is  axillary,  and  all  below  it  brachial  artery, 
down  to  the  bend  of  the  ann,  where  it  divides  into  the 
radial  and  ulnar  arteries.  The  brachial  artery  runs 
on  the  inner  side  of  the  os  humeri ;  here  the  bone  is 
most  naked  ;  and  this  is  the  line  in  which  we  feel  the 
artery  beating,  and  apply  the  cushion  of  the  tourniquet. 

To  describe,  as  some  authors  have  done,  each  in- 
significant and  nameless  branch  which  this  artery  gives 
off,  were  to  make  a  simple  matter  intricate  beyond  all 
enduring.  The  whole  matter  is  this;  As  the  artery 
goes  downwards,  lying  exactly  on  the  inner  side  of  the 
arm-bone,  and  directly  in  the  middle  betwixt  the  biceps 
on  the  fore  part  and  the  triceps  behind,  it  gives  fre- 
quent branches  to  each.  Those  going  to  the  biceps 
are  short,  small,  pretty  regular,  and  exceedingly  like 
eacii  other  all  the  way  down  the  arm ;  and  they  are 
thus  frequent,  and  very  short,  in  consequence  of  the 
artery  adhering  closer  to  tlie  sides  of  the  biceps.  Not 
one  of  them  can  be  distinguished,  or  is  worth  naming. 
Those  which  it  sends  downwards  to  the  triceps  are  (in 
consequence  of  that  being  a  large  muscle  witli  several 
thick  and  fleshy  origins)  both  longer  and  more  tor- 
tuous, and  more  important ;  and  they  accordingly  have 
some  of  them  appropriate  names.  Of  these  arteries 
going  down  towards  the  back  part  of  the  arm,  and 
working  their  way  among  the  muscles,  three  chiefly 
are  to  be  observed.  First,  The  arteria  profunda  supe- 
rior, which  goes  round  the  back  of  the  arm  to  the 
exterior  muscles,  and  is  often  named  the  upper  mus- 
cular artery.     Secondly,  Another  like  it,  called  arteria 
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profunda    inferior,    or    the    lower    muscular     artery. 
Thirdly,  The  ramus  anastomoticus  major,  which  ana^- 
v^tomoses  round  the  elbow  with   the  branches  of  tHe 
ulnar  artery.     These  three  chiefly  deserve  notice. 

ARTERIA    PROFUNDA    HUMERI    SUPERIOR. 

Those  arteries,  which  in  the  limbs  go  deep  among 
the  fleshy  parts,  as  in  the  arm  or  thigh,  have  always 
one  of  two  names,  either  profunda  or  muscularis,  and 
often  both.  The  upper  deep  muscular  artery  of  the 
arm  is  about  the  size  of  a  crow-quill,  or  larger ;  it 
goes  off  from  the  inner  side  of  the  brachial  artery,  just 
where  the  tendons  of  the  latissimus  dorsi  and  teres  are 
inserted  ;  and  very  often  it  arises  from  the  great  artery 
of  the  scapula,  or  that  of  the  joint,  viz.  the  sub-scapu- 
laris,  or  reflexa  humeri. 

The  PROFUNDA  turns  downwards  and  backwards 
round  the  bone ;  it  glides  in  betwixt  the  first  and 
second  head  of  the  triceps  ;  there  it  divides  within  the 
thick  flesh  of  that  muscle  into  two  chief  branches,  or 
the  two  branches  sometimes  part  immediately  after 
their  common  origin,  or  sometimes  they  go  off  apart 
from  the  humeral  artery.  One  of  these,  perforating 
the  biceps  muscle,  turns  quite  round  the  bone ;  and 
Monro  the  Father,  who  gave  us  the  name  of  spiral 
nerve,  named  this  also,  very  properly,  the  muscular 
spiral  artery  :  so  this  artery  also,  as  well  as  the  supra- 
scapular and  circumflex  arteries,  has  its  accompanying 
nerve.  This  long  artery  runs  down  the  back  and 
outside  of  the  arm :  it  descends  quite  to  the  outer  con- 
dyle of  the  OS  humeri,  and  by  branches  round  the 
olecranon,  and  over  the  outer  condyle,  it  inosculates 
ven^  freely  with  the  radial  artery. 

The  other  branch  of  the  profunda  superior  runs 
down  the  inner  side  of  the  arm,  gives  many  branches 
to  the  triceps  and  coraco-brachialis ;  gives  a  few  also 
to  the  biceps  and  deltoid  muscle :  its  longest  branch, 
the  jproper  termination  of  the  artery,  runs  downwards 
till  It  tcHiches  the  inner  condyle,  as  the  posterior  branch 
^^'  *^  outer  condyle ;  and  this  inner  artery  com- 
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municates  with  the  outer  branch  round  the  olecranon, 
making  small  but  frequent  and  beautiful  inosculations ; 
and  it  also  inosculates  over  the  condyle  with  the  re- 
flected branch  of  the  ulnar  artery.  In  short,  the  pro- 
funda superior  turns  down  towards  the  back  part  of 
the  arm,  btuies  itself  under  the  triceps  muscle,  supplies 
all  the  flesh  of  the  triceps,  and  divides  in  the  heart  of 
that  muscle  into  two  branches,  both  of  which  go  down 
to  the  elbow-joint,  and  inosculate  ;  the  one,  round  the 
outer  condyle  with  the  radial  artery ;  the  other,  round 
the  inner  condyle  with  the  ulnar  artery. 

?•    ARTERIA    PROFUNDA    HUMERI    INFERIOR   VEL    MINOR. 

The  LESSER  PROFUNDA,  or  the  lower  muscular  artery, 
is  so  named  because  it  resembles  the  former  in  almost 
all  points.  It  is  smaller,  being  not  half  the  size  (viz. 
of  a  crow-quill),  and  goes  off,  in  general,  about  two 
inches  lower  down  the  arm.  Its  course,  also,  is  exactly 
similar,  except  in  this,  that  it  is  single,  does  not  divide 
into  two  branches  ;  it  gives  twigs  to  the  muscles  of  the 
arm ;  runs  down  to  the  inner  condyle,  and  after  touch- 
ing it,  makes  a  sudden  and  serpentine  turn,  by  which 
it  gets  upon  the  back  part  of  the  elbow-ioint.  Its 
chief  inosculations  are  with  the  upper  profunda,  and 
with  the  reciu'rens  interossea  upon  the  back  part  of 
the  joint. 

Betwixt  the  upper  and  lower  profunda  there  gene- 
rally is  sent  off  that  artery  which  is  to  nourish  the 
bone.  It  is  named  arteria  nutritia  humeri  ;  but  is 
not  of  sufficient  importance  to  be  numbered  among  the 
main  branches  of  the  artery.  The  nutritious  artery 
sends  off  small  branches,  of  rather  small  twigs,  to  the 
bracfaialis,  or  that  muscle  which  lies  under  the  biceps, 
and  to  the  triceps ;  and  it  perforates  the  bone  about 
its  middle  in  one  larger  artery,  and  sometimes  there  are 
also  one  or  two  smaller  ones. 

3.  ramus  anastomoticus  major. 

The  GREATER  ANASTOMOSING  ARTERY  is  oue  of  three 
or  four  which  anastomose  round  the  elbow-joint ;  for 
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as  the  humeral  artery  advances  towards  the  bend  of 
the  arm,  it  begins,  about  three  inches  above  it,  to  give 
off  sideways,  and  almost  at  right  angles  with  the  trunk, 
three  or  four  small  arteries,  more  or  fewer  according 
to  the  size  of  the  arm.  Each  of  these  sends  its  little 
twigs  round  the  condyle,  to  inosculate  with  the  arteries 
of  the  fore-arm  both  radial  and  ulnar.  Among  these, 
one  is  distinguished  for  its  size  and  importance  ;  it  is 
one  of  the  largest  of  these  arteries,  and  thence  named 
ANASTOMOTicus  MAGNUS;  it  ariscs  from  the  humeral 
artery  about  three  inches  above  the  joint ;  it  lies  close 
by  the  side  of  the  brachialis  internus,  and  gives  many 
branches  to  it  and  to  the  triceps ;  but  it  is  chiefly  ex- 
pended in  three  branches,  one  of  which  turns  back- 
wards, •and,  running  up  the  arm,  gives  branches  to  the 
muscles,  and  inosculates  with  the  profunda :  another  goes 
downwards  towards  the  middle  of  the  bend  of  the  arm, 
*  and  gives  branches  to  the  pronator  teres  and  the  flexor 
digitorum  ;  and  then  going  deeper,  it  touches  the  cap- 
sule, and  makes  a  beautiful  inosculation  over  the  fore 
{)art  of  the  joint  with  the  radial  recurrent  or  inoscu- 
ating  artery ;  another  branch,  the  most  important,  and 
the  chief  termination  of  the  artery,  runs  down  betwixt 
the  olecranon  and  the  condyle,  in  tlie  hollow  where 
the  ulnar  nerve  lies.  It  first  contributes  to  that  net- 
work of  inosculations  which  covers  the  back  of  the 
joint  over  the  olecranon ;  it  inosculates  very  freely  with 
the  recurrens  ulnaris ;  and  it  is  this  inosculation  that 
gives  the  artery  its  importance  and  its  name.  This  is 
the  channel  through  which  the  blood  goes  after  the 
operation  for  the  aneiurism,  as  we  know  from  prepa- 
rations ;  and  I  have  several  times  felt  for  it,  and  found 
it  after  the  operation,  while  the  arm  was  still  very 
small,  having  been  wasted  by  the  disease  and  by  the 
suppuration. 

I  have  not,  in  describing  these  arteries  of  the  arm, 
once  mentioned  the  name  of  collateral  artery ;  for  it  is 
a  name  which  must  be  entirely  dropped,  because  it  has 
been  much  abused.  Sabatier,  Murray,  Haller,  and  all 
Ae  Frencl)  and  Geman  anatomists,  have  named  the 
mterixB  profundce  coiiLateraii  ARTERnss  ;  because  they 
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lie  alongside  of  the  great  artery,  running  along  with  it 
down  the  arm.  Douglas,  and  the  English  anatomists 
and  surgeons,  have  called  the  three  or  four  short  anas- 
tomosing branches  near  the  elbow  the  collateral  arteries; 
because,  though  they  run  off  at  right  angles  or  obliquely 
from  the  trunk,  yet  they  run  parallel  with  each  other. 
Dropping  this  name,  then,  we  find  no  mor^  than  three 
arteries  in  the  arm,  of  any  note  :  the  upper  or  greater 
profunda,  with  its  two  branches ;  the  lower  or  lesser 
profunda ;  and  the  great  anastomosing  artery. 

We  are  obliged  to  add,  however,  that  the  branches 
of  the  humeral  or  brachial  artery  are  exceedingly  irre- 
gular. 

RECAPITULATION   AND    PLAN    OF    THE 

/I.  Rami  Musculares  Irregulares. 
2.  Arteria  Profunda  Humeri  Superior. 
Artena  rrofunda  Humeri  Interior. 
Anastomotica  Magna. 


OF     THE  ARTERIES  OF  THE  FORE-ARM,  VIZ.  OF  THE 
RADIAL,  ULNAR,  AND  INTEROSSEUS  ARTERY. 

The  place  and  condition  of  this  artery  at  the  bend 
of  the  arm  is  as  interesting  as  where  it  lies  in  the  axilla ; 
for  while  bleeding  is  allowed,  or  is  practised  by  low  and 
ignorant  people,  operations  at  this  point  must  be  more 
frequent  than  at  any  other,  and  must  be  easy  or  suc- 
cessful only  in  proportion  as  the  artery  and  all  its  rela- 
tions are  well  understood. 

The  humeral  artery  still  continues  an  undivided 
trunk,  lower  than  the  bend  of  the  arm ;  though  we  are 
accustomed  to  name  that  as  the  place  at  which  it  divides. 
The  whole  arm,  it  must  be  remembered,  is  covered 
with  a  fascia,  and  that  fascia  lies  over  the  artery ;  but 
at  the  bend  of  the  arm  there  is  a  peculiar  fascia,  or  at 
least  the  round  tendon  of  the  biceps  so  strengthens  the 
general  fascia^  by  sending  a  broad  expansion  obliquely 
across  the  bend  of  the  arm,  (which  fascia  is  fixed  into 
the  condyle  and  down  the  edge  of  the  ulna,)  that  we 
call  this  expansion  peculiarly  the  tendon  of  the  biceps, 
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and  say  that  the  artery  is  at  the  bend  of  the  arm  covered 
and  protected  by  the  tendon  of  the  biceps  muscle. 
The  condition,  then,  of  the  artery  is  shortly  this :  it 
comes  from  the  inside  of  the  arm,  inclining  all  along 
towards  the  middle  of  the  bend  or  folding  of  the  fore- 
arm ;  there,  without  any  particular  ring  or  aperture  for 
its  admission,  it  passes  under  the  aponeurosis  of  the 
biceps  muscle ;  for  the  aponeurosis  of  the  biceps  and 
of  the  arm  in  general  are  one  continued  sheath.  When 
thus  lodged  behind  the  tendon,  it  lies  in  a  deep  hollow 
betwixt  the  flexors  and  extensors  of  the  arm,  or,  in 
other  words,  betwixt  the  muscles  of  the  upper  and  of 
the  lower  edge  ;  the  tendon  of  the  biceps  covers  this 
triangular  hollow ;  the  floor  or  bottom  of  it  is  the 
coronary  process  of  the  ulna,  and  the  fore  part  of  the 
elbow-joint,  and  there  the  artery  lies  imbedded  in 
cellular  substance,  encircled  by  those  veins  which 
accompany  the  artery  particularly,  and  which  are  thence 
named  venae  comites  j  and  it  carries  along  with  it  a 
nerve  in  diameter  equal  to  itself,  and  this  nerve  is 
named  the  great  radial  nerve. 

The  artery  does  not  divide  immediately,  even  after 
it  has  thus  passed  the  bend  of  the  arm,  but  goes  down 
deep  among  the  flesh  of  the  fore-arm,  and  there  divides; 
the  ulnar  artery  being  lodged  under  the  thick  flesh  of 
the  pronator  and  flexor  sublimis  muscles,  and  the  ra- 
dial artery  under  the  strong  fleshy  belly  of  the  flexor 
radialis  and  of  the  supinators,  not  absolutely  within 
their  substance,  nor  passing  below  them,  but  under 
cover  of  their  fleshy  bellies,  which  swell  out  into  a 
great  thickness  at  this  part  of  the  arm,  and  in  a  manner 
enclose  the  artery.  The  only  part  of  the  artery  which 
is  exposed,  the  point  which  we  feel  beating,  is  that 
where  the  single  and  undivided  trunk  first  begins  to 
pass  under  the  thicker  fascia  of  the  biceps  muscle ;  and 
there  the  artery  is  pushed  forwards,  raised,  and  made 
to  appear  superficial  by  the  projection  of  the  coronoid 
process  and  brachialis  muscle,  or,  properly  speaking,  by 
the  protrusion  of  the  fore  part  of  the  elbow-joint.  This 
is  just  before  it  sinks  into  the  triangular  hollow  betwixt 
the  muscles. 
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This  artery  is  singular  in  one  kind  of  lusus  naturae, 
which  «ever  happens,  nor  any  thing  similar  to  it,  in  the 
lower  extremity,  viz.  that  the  trunk  of  the  artery  forks 
into  two  great  branches  high  in  the  arm  ;  sometimes  in 
the  axilla,  but  often  in  the  middle  of  the  arm,  or  opposite 
to  the  pectoral  muscle ;  and  I  have  constantly  observed, 
when  this  happened,  that  the  radial  artery  was,  as  it 
were,  the  accidental  branch,  and  passed  across  the  arm 
near  the  bend  of  the  elbow,  so  as  to  traverse  the  ulnar 
or  main  artery ;  and  that  the  radial  artery  passes  quite 
on  the  outside  of  the  fascia,  which  binds  down  the  ulnar 
or  main  branch  of  the  artery. 

This  short  description  involves  many  points  which 
the  surgeon  should  think  of,  and  more  than  can  be 
touched  upon  in  this  place.  The  following  conse- 
quences  certainly  follow  from  this  arrangement  of 
parts. 

First,  The  artery,  lying  thus  deep  under  the  biceps, 
cannot  be  hurt  by  any  skilful  surgeon,  though  bleeding 
the  very  vein  under  which  it  beats,  and  at  the  most 
critical  point;  it  is  hurt,  as  far  as  I  have  observed, 
only  by  the  rudest  stroke  of  very  ignorant  fellows ;  I 
have  seen  in  six  cases  a  wound  in  it  little  less  than  a 

Quarter  of  an  inch  in  length.  In  one  of  the  operations 
found  it  absolutely  transfixed ;  the  blood  had  been 
poured  out  from  the  orifice  behind ;  I  felt  with  sur- 
prise the  artery  running  over  the  tumour,  not  under 
it ;  and, .  having  opened  the  sac,  I  passed  a  probe 
through  the  artery  from  side  to  side. 

Secondly,  Since  the  artery  divides  only  after  it  has 
gone  deep,  where  its  great  branches  are  protected  by 
the  muscles  of  the  fore-arm,  the  trunk  only  is  wounded 
in  bleeding  ;  the  branch  is  never  wounded ;  and  we  can- 
not but  be  surprised  that  Hunter,  Haller,  Sharp,  and 
others,  who  ought  to  have  studied  this  point,  believed 
it  to  be  sometimes  at  least  wounded  in  one  of  its 
branches;  nor  can  we  think,  without  surprise,  of  the 
arteries  being  so  little  understood  in  the  time  of 
Dr.  Monro  the  Father,  that  he  is  forced  to  argue  the 
propriety  of  doing  the  operation  of  aneurism  from  this 
fact.    ^*  That  though  it  were  dangerous  to  trust  to  the 
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common  anastomosis  round  the  elbow,  yet  it  sometimes 
happens,  that  the  two  branches  of  the  radial  and  ulnar 
are  set  off  in  the  axilla."  This  surely  must  have  been 
but  a  cold  assurance  to  the  surgeon  in  those  days,  viz. 
that  he  was  to  trust  chiefly  to  the  chance  of  a  lusus 
natural  for  the  success  of  one  of  his  greatest  operatiotis. 

Thirdly,  It  must  follow,  since  the  artery  lies  behind 
the  fascia,  and  is  wounded  through  it,  that  the  blood, 
being  poured  out  behind  the  fascia,  must  raise  it  into 
a  hard,  firm,  tod  (in  time)  inelastic  tumour,  growing 
every  day  firmer  and  harder.  If  surgeons  will  but  think 
of  this,  they  will  go  through  their  operation  more  cor- 
rectly. It  makes  a  point  of  vast  importance  in  the 
description  of  aneurism,  since  it  gives  outwardly  the 
true  cnaracter,  and  inwardly  the  true  shape  and  appear- 
ance of  the  tumour,  when  the  operation  is  begun,  the 
outward  incision  being  performed.  Had  it  been  but 
attended  to  rightly,  what  noise  and  wrangling  might  it 
not  have  saved  about  the  nature  and  names  of  the 
disease  (yet  still  the  older  surgeons  knew  and  described 
this  piece  of  anatomy,  though  they  made  but  a  poor 
use  of  it)  ?  and  what  idle  and  stupid  descriptions  might 
it  not  have  prevented,  such  as  we  have  never  seen  in 
surgical  books  till  now,  of  difRised  aneurism,  and  the 
operation  for  diffused  aneurism ;  when  in  truth  the  first 
stroke  of  the  knife  shows  it  to  be  a  tumour  very  diffe- 
rent from  that  which  such  names,  and  such  formal 
divisions,  and  old-fashioned  descriptions,  must  convey  ? 
The  cup  of  an  aneurism  is  the  triangular  hollow  which 
I  have  described,  and  the  bag  of  the  tumour  is  the  ex- 
tended fascia,  with  the  cellular  membrane  extended, 
and  bent  into  a  firm  capsule. 

Fourthly,  The  course  of  this  double  artery  tempts  me 
to  believe,  that  in  those  few  cases  where  the  blood  of 
an  aneurism  was  truly  difiused,  where  it  was  an  ecchy- 
mosis,  where  the  blood  was  not  confined  by  the  fascia, 
but  poured  out  under  the  skin,  and  driven  upwards  to 
the  shoulder,  and  downwards  to  the  fingers,  giving  the 
whole  arm  the  appearance  of  mortification ;  that  in 
such  rare  cases,  there  must  have  been  a  high  division, 
«»id  that  the  preternatural  artery  had  been  wounded, 


r 


OP   THE    PORE-AIIM.  187 

for  it  lies  above  the  fascia,  it  is  lodged  in  no  hollow, 
such  as  might  receive  its  blood,  nor  covered  by  any 
membrane  which  might  confine  it :  but  at  all  events,  I 
am  persuaded  that  Hunter  is  wrong  in  suspecting  that, 
since  the  pulse  so  seldom  returns  instantly,  this  preter- 
natural artery  and  the  true  one  must  be  often  tied  to- 
gether ;  for  if  the  preternatural  artery  were  wounded, 
it  would  be  a  very  diffused  aneurism,  under  the  skin  - 
and  above  the  fascia ;  but  the  main  artery  would  be 
found  in  its  place,  under  the  fascia,  quite  safe  ;  whereas, 
if  the  true  artery  were  wounded,  the  tumour  would  be 
under  the  true  fascia,  the  preternatural  artery  would 
cross  by  the  side  of  the  tumour,  over  it,  and  the 
wounded  artery  being  at  the  bottom  of  its  own  tumour, 
the  two  arteries  would  be  a  great  way  apart.  Besides, 
the  necessity  of  supposing  this  is  not  so  strong  as 
Hunter  believed  ;  I  nave  seen  the  pulse  return  during 
the  dressing  of  the  arm,  when  the  dissection  was  so 
wide  and  free  that  I  am  sure  there  could  be  no  lusus 
naturse,  but  one  artery  dividing  in  the  common  place. 

Fifthly,  The  close  connection  of  the  artery  with  the 
great  radial  nerve  must  always  be  considered  in  ail 
wounds  at  the  bend  of  the  arm  ;  and  especially  it  con- 
stitutes a  difficulty  in  the  operation  of  aneurism,  of 
which  authors  of  great  eminence  have  spoken  far  too 
lightly  ;  and  surgeons  of  character  have  tied  it  in  with 
their  great  ligatures,  as  if  for  amusement,  or  that  they 
might  see  what  would  ensue.  But,  as  I  have  said  on 
another  occasion,  "  a  man  must  show  me  either  some 
positive  necessity  for  doing  this,  or  some  positive  good 
consequences  which  will  result  from  it,  before  I  admit 
him  to  argue  about  the  bad  effects  which  may  ensue." 
Will  any  man  persuade  me,  after  the  case  which  I  have 
just  related,  that  it  is  good  or  harmless  to  tie  in  the 
largest  nerve  of  the  arm  ?  We  see  by  that  case,  that 
the  ligature's  remaining  firm  in  its  place  for  three 
months  is  one  of  the  least  of  the  ill  consequences,  and 
the  othera  may  easily  be  conceived.  Of  these  ill 
consequences  I  have  seen  more  than  I  will  venture  to 
teU. 
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The  humeral  artery  having  left  this   most  critical 
point  at  the  bending  of  the  arm,   divides  into  three 
great  branches,  the  radial,  ulnar,  and  interosseous  arte- 
ries ;  at  least  the  ulnar  gives  off  the  interosseus  so 
soon,    and  the   interosseus  is   so  large,    and    has  so 
pointed  a  destination^  that  I  take  the  privilege  of  de- 
scribing the  three  branches  apart.  The  ulnar  artery, 
which  we  may  regard  as  the  continuation  of  the  main 
artery,  makes  its  way  through  the  thickest  flesh  of  the 
fore-arm,  under  the  pronator  teres  and  the  flexor  digi- 
torum  sublimis,  goes  along  the  ulnar  edge  of  the  arm, 
appears  again  from  under  tne  edge  of  the  flexor  carpi  ra- 
dialis  muscle,  about  three  or  four  inches  above  the  wrist; 
it  goes  down  by  the  side  of  the  pisiform  bone  into  the 
palm  of  the  hand  and  to  the  root  of  the  little  finger, 
and  gives  the  chief  arches  in  the  palm  of  the  hand, 
and  all  the  arteries  of  the  fingers,  saving  only  the  side 
of  the  fore-finger.     The  radial  artery  goes  off  like  a 
branch  from  the  ulnar,  or,  in  other  words,  the  ulnar 
seems  to  continue  in  the  course  of  the  main  artery, 
while  the  radial  goes  off  to  one  side  ;  it  makes  its  ap- 
pearance as  a  superficial  artery  much  higher  in  the 
fore-arm  than  the  ulnar  does  ;  it  turns  backwards  over 
the  wrist,  or  root  of  the  thumb,  and  it  gives  all  the 
arteries  of  the  thumb  and  fore-finger,  as  the  ulnar 
does  of  the  other  fingers.    'The  interosseus,  again,  is 
tculy  a  branch  from  the  ulnar  ;  it  comes  off  where  the 
ulnar  lies  deepest ;  it  runs  along  the  interosseous  mem- 
brane, whence  its  name  j  it  belongs  to  the  deep  muscles 
of  the  arm. 

These  are  the  great  divisions  of  the  artery ;  but 
before  entering  upon  these,  it  will  be  well  to  set  apart 
and  describe  one  particular  set  of  arteries,  viz.  the 
recurrent;  both  because  they  belong  in  a  peculiar 
manner  to  the  joint,  and  because  the  recurrents,  from 
whichsoever  of  the  great  arteries  they  come,  still  serve 
the  same  office,  viz.  of  inosculating  with  those  from  the 
above  joint ;  though,  after  all,  this  part  of  their  office 
attracts  our  attention  chiefly  because  we  depend  upon 
these  inosculations  for  our  success  in   operations  for 
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aneurism,  though  unquestionably  the  chief  use  of  these 
arteries  is  to  supply  the  joint  and  adjacent  parts  ;  and 
there  inosculations  are  but  a  secondary  office- 


ARTERI^    RECURRENTES. 

The  recurrent  arteries  are  small  arteries  correspond- 
ing with  the  anastomosing  arteries  from  above.  They 
turn  quickly  backwards  almost  as  soon  as  they  are 
clear  of  the  main  arteries  from  which  they  arise  :  they 
encircle  the  whole  joint,  for  they  are  no  less  than  four, 
or  sometimes  five  in  number;  one  from  the  radial, 
two  from  the  ulnar,  and  one  from  the  interosseous 
artery. 

RECURRENS    RADIALIS    ANTERIOR. 
The   ANTERIOR    RECURRENT    of  the    RADIAL    artery   IS 

the  first  branch  which  it  sends  off,  excepting  a  small 
branch  to  the  supinator  and  skin.  The  place  where 
the  radial  recurrent  is  to  be  found,  is  deep  in  the  hol- 
low betwixt  the  brachialis  internus  muscle  of  the  arm, 
and  the  extensor  radialis  or  first  muscle  of  the  fore- 
arm, viz.  that  which  constitutes  its  outer  edge.  The 
recurrent  lies  upon  the  fore  part  of  the  joint,  where 
the  outer  condyle  is  ;  the  muscles  which  lie  over  this 
recurrent  artery,  or  near  it,  are  the  two  flexors  of  the 
wrist,  the  supinator  longus,  and  the  biceps,  and  these 
receive  its  first  branches  ;  and  one  of  its  branches  runs 
down  along  the  tendon  of  the  supinator.  Its  next 
branches  go  less  regularly  to  the  other  muscles  of  the 
fore-arm,  as  to  the  pronator  teres,  and  to  the  flexors  of 
the  fingers ;  it  has  one  superficial  anastomosing 
artery,  whose  anastomoses  are  not  upon  the  naked 
joint ;  but,  on  the  contrary,  the  branch  mounts  along 
the  fore  part  of  the  brachialis  internus  muscle,  and 
inosculates  under  the  biceps  with  the  lesser  or  lower 
profunda.  A  second  anastomosing  branch  goes 
deeper ;  it  passes  through  the  flesh  or  belly  of  the  bra- 
chialis^ and  anastomoses  with  the  ramus  anastomoticus 
major  from  above.     A  third  anastomosing  branch  is 
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the  chief  branch  ;  it  lies  deeper  still  upon  the  fore  part 
of  the  joint,  in  the  hollow  which  I  have  lately  men- 
tioned :  it  runs  up  under  the  belly  of  the  supinator, 
along  the  fore  part  of  the  shoulder-bone,  where  it  inos- 
culates with  the  upper  profunda  humeri,  and  chiefly 
with  its  greater  branch  called  spiral  artery,  which  turns 
round  the  bone,  and  ends  here  over  the  outer  condyle. 
This  is  the  recurrens  anterior  of  the  radial  artery ; 
but  none  of  these  branches  have  I  ever  seen  or  felt  to 
be  enlarged  after  operations  for  aneurism.  The  success 
of  that  operation  depends  entirely  upon  the  arteries 
next  to  be  described,  viz.  the  ulnar  recurrents,  which 
are  always  two  in  number ;  but  sometimes  these  two 
recurrents  go  off  in  one  branch  from  the  ulnar ;  in 
which  case,  viz.  of  a  single  recurrent  coming  off  from 
the  ulnar,  it  divides  immediately  into  two  branches, 
and  the  one  takes  the  fore  and  the  other  the  back  part 
of  the  joint. 

RECURRENS   ULNARIS   ANTERIOR. 

The  ANTERIOR  RECURRENT  of  the  ULNAR  artery  goes 
off  the  first  of  the  branches,  immediately  before  it  gives 
off  the  interosseous,  and  where  the  artery  lies  deep  in 
its  triangular  hollow.  This  anterior  artery  passes  up 
under  cover  of  the  pronator  teres,  lies  close  upon  the 
fore  part  of  the  inner  condyle,  and  is  of  importance, 
not  only  by  its  own  size,  but  also  by  its  anastomosing 
with  the  ramus  anastomoticus  major,  which  is  the 
largest  of  the  arteries  from  above. 

RECURRENS    ULNARIS   POSTERIOR. 

The  POSTERIOR  RECURRENT  of  the  ULNAR  artery  is 
oft;en  a  branch  of  the  anterior  one,  coming  off  with  it 
in  one  common  trunk.  When  it  comes  off  apart,  it 
arises  a  little  lower ;  it  is  a  larger  and  stronger  artery, 
u  e.  it  makes  as  fidl  inosculations,  goes  farther,  and 
gives  more  branches  to  the  muscles.  This  posterior 
r^c^orent  arises  from  the  ulnar  at  that  place  where  it 
perforata  the  beUies  of  the  flexor  muscles  ^  it  also 
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dives  through  betwixt  the  two  bellies  of  the  flexor 
muscles  of  the  fingers ;  it  thus  gets  round  the  condyle, 
for  these  two  muscles  arise  together  from  the  condyle : 
the  artery  gives  many  branches  both  to  the  pronator 
and  flexor  muscles,  and  to  the  periosteum,  and  capsule 
of  the  joint ;  it  then  lodges  itself  in  that  deep  hollow 
which  is  betwixt  the  olecranon  and  the  condyle,  where 
the  ulnar  nerve  lies  (tliat  nerve  which  we  feel  so  be- 
numbed when  we  strike  the  inner  side  of  the  elbow). 
The  artery  stretching  upwards  along  the  bone  meets  a 
similar  descending  branch  from  the  upper  profunda, 
and  inosculates  with  it.  As  far  as  we  yet  Know,  the 
whole  weight  of  the  business  in  saving  the  arm  after 
aneurisms  depends  upon  these  two  arteries.  In 
Mr.  White's  preparation  it  is  the  anterior  branch  which 
is  enlarged,  inosculating  with  the  anastomoticus  major 
ov^r  the  fore  part  of  the  inner  condyle.  In  a  prepara- 
tion which  I  have,  it  is  the  posterior  artery  which  runs 
tortuous  and  enlarged  behind  the  inner  condyle :  but 
I  must  add  to  the  authenticity  of  this  preparation,  by 
noticing,  that  I  have  several  times  felt  distinctly,  after 
successful  operations  for  the  aneurism,  that  it  was  this 
posterior  artery  that  was  enlarged. 

RECURRENS    INTEROSSEA. 

The  RECURRENT  of  the  interosseous  artery  is  the 
first  of  its  branches,  though  sometimes  this  recurrent 
rises  from  the  ulnar  a  little  above  the  interosseous. 
This  artery,  going  to  the  middle  and  back  part  of  the 
joint,  is  very  constant ;  it  first  sends  one  smaller  branch 
forwards  towards  the  root  of  the  brachialis  intemus 
muscle,  which  inosculates  over  the  fore  part  of  the 
joint  with  the  ramus  anastomoticus  magnus,  and  with 
the  ulnar  and  the  radial  reciurents ;  but  these  inoscu-^ 
lations  and  this  anterior  branch  are  of  small  impor- 
tance. The  chief  branch  goes  through  that  lacerated- 
like  hole  which  is  in  the  upper  end  of  the  interosseous 
ligament ;  and  the  artery  having  passed  through  this 
hole,  and  got  to  the  back  of  the  Joint,  it  runs  for  two 
inches  upwards  along  the  back  of  the  olecranon,  con- 
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tributing  greatly  to  form,  by  its  inosculations  with 
both  branches  of  the  profunda  superior,  that  net-work 
of  arteries  which  covers  all  the  back  part  of  the*  joint, 
and  which  belongs  chiefly  to  the  joint,  to  the  capsule, 
and  to  the  bones  which  form  the  joint. 

From  these  anastomosing  branches  which  belong  to 
all  the  three  arteries,  we  now  return  to  describe  the 
general  course  of  the  three  great  arteries ;  and  first,  of 
the  radial. 

ARTERIA  RADIALIS. 

The  RADIAL  ARTERY  is  properly  the  first  branch  of 
the  ulnar ;  it  goes  oflTfrom  it  at  a  pretty  obtuse  angle 
in  tlie  bend  of  the  arm  :  it  passes  over  the  insertion  of 
the  pronator  radii  teres  and  under  the  edge  of  the 
supinator  longus.  It  then  takes  it  course  to  the  wrist, 
parallel  to  the  tendon  of  the  flexor  carpi  radialis,  and 
about  a  quarter  of  an  inch  to  the  outside  of  that  ten- 
don. It  is  here  covered  with  a  regular  fascia.  It  is 
at  the  root  of  the  thumb  only  that  it  divides  into  its 
great  branches :  and  a  clear  proof  that  in  its  course 
down  the  fore-arm  it  gives  off  none  but  small  and  irre- 
gular muscular  branches,  is  this,  that  it  preserves 
almost  an  equal  diameter  in  all  its  progress  from  the 
elbow  to  the  wrist 

This  is  the  artery  which  lies  naked  upon  the  radius 
at  the  wrist,  where  we  feel  the  pulse.  It  lies  more 
superficial,  less  imbedded  in  muscles  than  the  ulnar 
artery ;  for  six  inches  above  the  wrist  there  is  to  be 
felt  nothing  but  the  naked  artery,  the  sharp  tendon  of 
the  supinator,  and  the  bone.  The  radial  artery,  as  to 
its  course  down  towards  the  wrist,  is  direct ;  but  with 
regard  to  itself,  it  is  tortuous,  with  short  and  gentle 
wavincs.  Of  its  branches,  as  it  moves  down  the  fore- 
arm, there  is  not  one  that  is  worthy  to  be  named.  First, 
it  gives  a  branch  to  the  supinator,  and  to  the  extensors 
of  the  carpus  ;  then  it  gives  the  radial  recurrent,  already 
described;  then  having  gone  a  little  deeper  among 
the  muscles,  it  repeats  its  branches  to  the  supinator 
and  extensors  j  but  being  deep,  it  gives  also  twigs  to 
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tne  pronator  and  to  the  ffexor  radialis,  inosculating 
with  the  interosseous  arteries.  Next,  the  radial  artery, 
emerging  from  among  the  thickest  of  the  muscles  of 
the  fore-arm  becomes  supei-ficial,  touches  the  naked 
radius,  and  runs  along  it,  with  the  belly  of  the  flexor 
pollicis  below  it,  and  tiie  long  tendon  of  the  supinator 
above  it.  Here  are  no  muscles  lying  on  the  outside  of 
it,  nothing  but  the  tendon  ;  and  therefore  ail  its  twigs 
are  downwards  to  the  flexor  pollicis,  uponwhich  it 
lies  ;  to  the  flexor  digitorum,  which  lies  next  to  that ; 
and  to  the  flexor  radialis  and  the  palmaris  longus. 
Next  it  gives  deeper  branches,  viz.  to  the  pronator  qua- 
dratus ;  and  also  it  gives  small  twigs,  which  accompany 
the  several  tendons  along  the  naked  bone.  Arrive'd 
at  the  wrist,  it  does  not  divide,  as  authors  have  re- 
presented, into  two  branches,  viz.  a  palmar  and  a  dorsal 
artery  ;  this  is  indeed  a  very  rare  occurrence  :  the  radial 
artery  passes  on  undivided  to  the  root  of  the  thumb, 
and  there  divides  into  three  great  branches  ;  one  to  the 
thumb,  one  to  the  fore-flnger,  and  one  to  the  palm  of 
the  hand  :  it  does,  indeed,  while  it  is  passing  the  wrist, 
give  two  considerable  branches,  one  to  the  palm,  and 
one  to  the  back  of  the  hand ;  yet  they  are  but  branches. 
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The  first  branch,  then,  of  the  radial  artery,  after 
arriving  at  the  wrist,  is  that  which  goes  across  the  palm 
of  the  hand,  and  maybe  named  the  superficial  artery 
of  the  PALM.  It  goes  off' just  where  the  main  artery 
is  about  to  turn  over  to  the  back  of  the  hand  :  it  passes 
in  general  through  the  flesh  of  the  thumb,  going  under 
the  root  of  the  abductoh  bkevis  pollicis.  This  artery 
we  generally  find  dividing  into  three  branches :  The 
first  is  a  more  superficial  branch,  which  crosses  the 
palm  of  the  hand,  and  gives  its  twigs  to  the  skin,  pal- 
mar aponeurosis,  annular  ligament,  and  all  the  ten- 
dinous parts  about  the  joint:  The  second  is  a  larger 
and  more  important  branch  ;  it  is  the  middle  branch 
of  these  three  ;  it  goes  deep  ;  and  having  given  several 
branches  to  the  muscles  about  the  root  of  the  thumb, 

VOL.  II.  o 
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and  to  one  or  two  of  the  interossei  muscles,  it  makes  a 
large  inosculation  with  the  great  palmar  arch,  which 
seems  to  be  indeed  the  chief  tendency  of  the  whole 
artery :  The  third  branch  is  less  regular  than  the  others  ; 
it  mounts  along  the  root  of  the  thumb,  and  belongs  to 
its  outer  edge.* 

The  next  branches  of  the   radial  artery  are   very 
small«and  nameless  twigs,  which  go  to  the  naked  part 
of  the  wrist,  to  the  tendons,  ligaments,  and  the  bones ; 
and  then  comes  the  artery  opposite  to  this  artery  of 
the  palm,  viz.  the  artery  of  the  back  of  the  hand. 

ARTERIA  DORSALIS  CARPI. 

The  ARTERY  of  the  back  of  the  hand  comes  off  from 
the  radial,  just  after  it  has  turned  over  the  radial  edge 
of  the  wrist.  It  takes  its  course  directly  across  the 
back  of  the  hand,  over  the  carpal  bones ;  and  by  its 
frequent  inosculations  with  branches  from  the  ulnar 
artery,  and  with  the  dorsalis  metacarpi  or  dorsalis 
manus,  it  makes  beautiful  net- works  across  all  the 
naked  part  of  the  back  of  the  hand. 

DORSALIS  METACARPI. 

The  RADIAL  ARTERY,  coutinuiug  its  course  under 
the  extensor  tendons  of  the  thumb,  sends  off  the  dor- 
salis metacarpi,  which  is  an  artery  generally  lai^r  than 
the  last:  it  takes  its  course  across  the  back  of  the 
hand  and  over  the  metacarpal  bones,  and  from  this 
artery  are  given  off  the  interosseous  arteries. 

The  first  interosseous  artery  of  the  hand  is -large, 
long,  goes  up  in  a  direct  course  to  the  fork  betwixt  the 
fore  and  mid-fingers,  and  plunges  into  the  cleft  of  the 
digital  artery  at  right  angles  with  it.     A  second  twig 

*  This  branch,  anatomisto  have  thought  fit  to  call  arteria 
ULNARis  RADiALis  poLLicis,  which  involves  such  a  complication 
of  contradictions,  that,  upoa  reading  it,  one  would  naturally  turn 
to  the  table  of  errata.  The  artery  is  called  radialis*  because  it 
comes  from  the  radial  artery ;  and  uhnaris  pollicis,  because  it  goes 
upoiji  the  ulnar  side  of  the  thumb. 
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like  this,  and  then  a  third,  are  given  off;  named  the 
first,  second,  and  third  interosseous  arteries  :  but  they 
are  all  smaller  than  the  first,  and  all  the  three  com- 
municate with  the  arteries  from  the  palm. 

Before  the  final  division  of  the  radial  artery  *  into 
its  tiiree  branches,  it  gives  a  third  artery  ;  or,  as  often 
happens,  two  arteries  to  the  back  of  the  thumb. 


AHTEHIA    DOHSALIS    POLLICIS. 

The  small  artery,  or  the  two  small  arteries,  which, 
from  going  along  the  back  of  the  tliumb,  are  named 
arteriie  dorsales  pollicis,  come  off  either  along  with,  or 
immediately  after,  the  dorsalis  carpi.  When  there  are 
two,  they  run  both  along  the  hack  of  the  thumb,  one 
on  one  side,  the  other  on  the  opposite  side  ;  that  wliich 
runs  along  the  outer  edge  of  the  thumb  passes  through 
under  the  tendons,  and  is  rather  shorter ;  that  which 
inclines  to  the  inner  side  of  the  thumb  is  rather  longer. 
These  small  arteries  on  the  hack  inosculate  round  the 
edges  of  the  thumb  with  the  great  artery  on  the  inner 
side ;  which  is  next  to  be  described. 

Thus  we  have  seen  that  the  radial  artery,  having 
advanced   to  the  wrist,  turns  quick  round  the  wrist, 

(over  the  head  of  the  radius,  and  under  the  tendons  of 
the  tliumb ;  it  gives  immediately  before  it  passes,  the 
artery  of  the  palm  ;  it  gives  immediately  after  it 
passes,  tlie  artery  of  the  back  of  the  wrist ;  it  gives 
immediately  after  that,  tiie  ai'tery  to  the  hack  of  the 
hand  ;  and  then  the  little  arteries  for  the  back  of  tlie 

I  thumb  ;  it  then  mounts  along  the  thumb  in  that  hollow 
which  is  by  the  side  of  the  metacarpal  bone  of  the 
hand  ;  and  tlien  the  little  arteries  for  the  back  of  the 
thumb,  till  it  arrives  at  the  cleft  betwixt  the  thumb 
and  fore  finger.  Here  it  divides  into  three  arteries; 
one  to  the  inner  side  of  tlie  thumb,  very  large ;  an- 
r 


NotwithB  tan  ding  the  inconBistency  of  retaining  the  name  of 
radial  ancry,  after  die  artery  has  passea  the  wrist,  and  begun  to  run 
along  the  thumb,  I  venture  to  sacrifice  verbal  accuracy,  and  would 
make  much  ^eater  gacriGcee  to  obtain  a  dear  arrangement. 
o2 
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other  to  that  side  of  the  fore  finger  which  is  next  the 
thumb,  which  branch  is  much  smaller ;  and  one  which 
exceeds  these  in  importance,  lor  it  dives  down  into  the 
palm  of  the  hand,  tonus  what  is  called  the  deep  arch 
of  the  palm  ;  and  which,  having  crossed  the  palm, 
forms  on  the  side  next  tiie  little  finger,  that  inosculation 
betwixt  the  upper  and  lower  arches  which  is  so  much 
celebrated. 

AUTEBIA    ItADIALlS    IXDICIS. 

The  artery  of  the  fore  finger  proceeding  from  the 
radial  artery  is  the  first  and  smallest  of  tliese  three 
branches.  It  goes  off  at  the  root  of  the  metacarpal 
bone  of  the  fore  finger,  goes  up  along  its  interosseous 
muscle,  and  runs  along  all  the  edge  of  the  fore  tinger 
next  the  thumb,  inosculating  witli  the  artery  of  the 
opposite  edge,  which  comes  from  the  ulnar  arch : 
it  sends  off  twigs  at  its  root,  which  inosculate  with  the 
small  dorsal  arteries  of  the  thumb  ;  and  it  gives  a 
branch  to  the  abductor  indicis. 

AHTERiA  Magna  pollicis. 
The  CHIEF  AHTERY  of  the  THUMB  rises  along  its  me- 
tacarpal bone,  a  single  artery,  and  there  splits  com- 
monly, I  think,  into  three  smaller  branches.  Two  of 
these  run  along  the  fore  part  of  the  thumb  up  to  its 
extremity,  and  inosculate  there;  the  one  running  along 
the  radial,  the  other  along  the  ulnar  side,  till  thev 
meet  at  the  point.  These  are,  as  it  were,  counterparts 
of  the  dorsal  arteries,  but  greatly  larger ;  the  thumb 
being  naked  on  the  back,  but  fleshy  where  it  looks 
towards  the  palm.  Another  branch  of  the  arteria 
pollicis  is  one  which  turns  to  the  palm  of  the  hand, 
and  runs  towards  the  fore  finger. 

AltTERIA     I>AI.MAK1S    PROFl'NUA. 

The  third  branch  of  the  radial  artery  and  that  by 
which  it  ends,  immediately  succeeds  the  artery  of  the  .  I 
thinnb.     U  crosses  the  palm  of  the  hand  so  as  to  form 
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the  deep  arterial  arch,  or  the  radial  arch  of  the  palm ; 
it  lies  under  the  aponeurosis,  and  all  the  tendons  and 
muscles,  close  upon  the  metacarpal  bones.  Having 
gone  its  circle  so  as  to  complete  the  arch^  and  having 
arrived  at  the  root  of  the  little  finger,  or  rather  lower, 
near  the  pisiform  bone,  it  turns  backwards  with  a  sudden 
serpentine  turn,  and  enters  into  the  side  of  the  ulnar 
arch,  so  as  to  make  a  complete  inosculation. 

This  deep  palmar  arch  gives  out  many  arteries  ;  but 
as  it  lies  close  upon  the  bones,  they  are  all  of  the 
smallest  order  of  arteries,  and  go  only  to  the  bones, 
and  to  the  joints  of  the  carpus  and  metacarpus.  Those 
branches,  again,  which  run  upwards,  give  little  arteries 
to  the  interossei  muscles,  to  the  lumbricales,  to  the 
long  tendons,  and  to  the  interstice  of  each  bone.  Small 
twigs  are  sent  through  to  the  back  of  the  hand,  which 
are  named  arteriae  perforantes,  and  which  inosculate 
with  the  dorsalis  carpi,  or  artery  of  the  back  of  the 
wrist  J  they  also  inosculate  with  the  arteries  of  the 
fingers. 

PLAN    OF    THE 

"   1.  Ramus  ad  Musculum  Supinatorem. 

2.  Arteria  Recurrens  Radiaiis. 

3.  Rami  Musculares  Irregulares. 
4*.  Arteria  SupeHicialis  Volae. 

jxaLaniA,    5.  Arteria  Dorsalis  Pollicis. 
Radialis.  I    6.  Arteria  Dorsalis  Carpi,    c  Dorsalis  Metacarpi. 

7.  Arteria  Magna  Pollicis.  1  Ramus  ad  Indicem. 

8.  Arteria  Radiaiis  Indicis. 

9.  Ramus  Anastomoticus  Ulnaris  SupeHicialis. 
.10.  Ramus  Anastomoticus  Profundus. 


ARTERIA  ULNARIS. 

The  ULNAR  ARTERY,  both  from  its  size  and  its  direction^ 
is  to  be  considered  as  the  continued  trunk  of  the  humeral 
artery.  It  dives  downwards  and  backwards  into  the  tri- 
angular hollow  which  has  been  described,  till  it  touches 
the  interosseous  membrane :  it  first  gives  off  a  small 
branch  to  the  pronator  teres  and  common  origin  of  the 
flexor  musclei^  before  it  passes  through  them:  sometimes 
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it  gives  off  here  the  recurrent  which  should  come  from 
the  interosseous  artery ;  in  which  case  that  branch,  as  it 
passes  backwards  through  the  interosseous  membrane^ 
IS  named  interossea  posterior  suprema.  Next  the  ulnar 
gives  off  the  proper  mterosseous  artery,  which  is  named 
INTEROSSEA  COMMUNIS,  bccausc  both  the  anterior  and 
posterior  arteries  are  branches  of  it  Then  the  ulnar 
artery  is  lodged  deep  under  the  muscles  which  go  off 
from  the  inner  condyle,  as  the  palmaris,  pronator  teres^ 
flexor  ulnaris,  and  flexor  digitorum  sublimis.  But 
though  it  passes  betwixt  the  upper  and  lower  flexor,  it 
does  not,  like  the  radial,  appear  immediately  as  a  super- 
ficial artery ;  it  shows  itself  only  about  three  inches 
above  the  wrist.  The  ulnar  artery,  running  along  by 
the  tendon  of  the  flexor  carpi  ulnaris,  passes  forward 
from  the  wrist  to  the  palm  of  the  hand,  by  the  side  of 
the  pisiform  bone ;  it  then  forms  the  superficial  arch 
of  the  palmar  arteries,  and  supplies  all  the  fingers,  as 
the  radial  supplies  the  thumb. 

The  arteries  which  the  ulnar  gives  out  after  it  passes 
through  the  muscles,  and  before  it  arrives  at  the  wrist, 
are  merely  muscular  branches,  extremely  variable  in 
size  and  number.  To  enumerate  these  would  be  but 
to  repeat  the  names  of  all  the  muscles  which  lie  upon 
the  flat  part  of  the  fore-arm. 

As  the  radial  sends  a  branch  over  the  back  of  the 
hand,  named  dorsalis  radialis;  so  does  this  send  a 
branch  round  the  back  of  the  little  finger,  named  dor- 
saUs  ulnaris. 


ARTERIA    DORSALIS   ULNARIS. 

The  DORSALIS  RAMUS-  ULNARIS  is  a  small  branch 
which  goes  off  from  the  ulnar  artery  as  it  advances 
towards  the  wrist.  The  ulnar  artery  goes  forwards 
towards  the  pisiform  bone;  while  this  little  artery 
turns  off  about  two  inches  below,  passes  under  the  ten- 
don of  the  flexor  ulnaris,  and  round  the  head  of  the 
ulna,  to  the  back  of  the  hand ;  it  then  goes  upwards 
along  the  back  of  the  little  finger,  where  it  ends.  It 
gives  branches  as  it  passes  along  to  the  pronator  qua- 
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dratus,  to  the  extensor  ulnaris,  to  the  joints  about  the 
lower  part  of  the  wrist,  and  especially  to  the  joining  of 
the  radius  with  the  ulna  ;  and  it  finishes  on  tlie  back  of 
the  hand  by  arteries  given  to  the  tendons  and  capsule, 
by  inosculations  with  the  rete  which  is  formed  upon 
the  back  of  the  wrist,  by  the  radial  artery,  and  by 
giving  the  dorsal  artery  of  the  little  finger. 

Next,  the  ulnar  artery,  before  it  begins  its  arch, 
gives  small  branches  to  the  flexor  tendons  and  fore 
part  of  the  wrist ;  others  to  the  pisiform  bone,  to  the 
annular  ligament,  and  to  the  palmaris  cutaneus  ;  and 
then  branches  to  the  flexor,  abductor,  and  adductor 
of  the  little  finger  ;  or,  in  other  words,  to  all  that  mass 
of  muscular  flesh  which  surrounds  the  root  of  the 
little  finger ;  and  still,  before  it  begins  to  bend  into  an 
arch,  and  just  beyond  the  pisiform  bone,  it  gives  off 
that  branch  wliich  may  be  called  arteria  palmaris 

raOFUNDA. 
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ARTEHIA    PALMARIS    PROFUNDA. 

The  description  of  this  artery  is  shortly  this :  It  is 
but  a  small  artery  ;  it  comes  off  a  little  lower  than  the 
pisiform  bone  ;  it  often  gives  the  last  lateral  artery  of 
the  little  finger ;  it  then  turns  downwards  and  back- 
wards with  a  large  circle,  passes  through  betwixt  the 
two  heads  of  the  flexor  digiti  minimi  j  by  this  it  gets 
into  the  deepest  part  of  the  palm,  and  there  joins  itself 
with  that  palmar  branch  of  the  radial  artery  which 
comes  off  at  the  root  of  the  thumb  ;  and  by  this  inos- 
culation the  deep  palmar  arch  is  completed. 

The  ulnar  artery  having  now  arrived  at  the  root  of 
the  metacarpal  bones,  but  above  the  tendons  of  the 
fingers,  forms  a  great  arterial  arch  across  the  palm  of 
the  hand,  which  is  named  the  superficial  palmar 
arch  ;  and  this  arch  gives  out  the  arteries  for  the  fin- 
gers after  the  following  order  :  it  does  not  give  off  two 
arteries  to  each  finger,  one  for  each  side,  because  it 
does  not  lie  at  the  root  of  the  fingers  ;  but  instead  of 
this  it  sends  out  three  single  arteries ;  each  of  these 
goes  to  the  cleft  betwixt  two  of  the  fingers  ;  and 
o4 
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arrived  at  the  roots  of  the  lingers,  these  branches  divide 
uniformly  and  regularly  into  two  branches  ;  of  which 
one  goes  up  along  the  side  of  one  finger,  while  the 
other  goes  up  tiie  opposite  side  of  the  next  finger ; 
and  thus  al!  the  fingers  are  supplied  each  with  two  ar- 
teries, one  running  along  either  edge  of  each  finger. 
To  number  them  according  to  the  fingers,  one,  two, 
three,  were  mere  drudgery  and  waste  of  time ;  and  to 
name  and  describe  them  were  an  absolute  abuse,  since 
they  are  so  uniform  in  all  points:  it  is  sufficient  to 
observe,  that  a  long  and  slender  artery  runs  along  each 
edge  of  each  finger;  that  generally  at  each  joint  or 
division  of  the  finger  the  two  arteries  make  arches  to 
meet  each  other  across  the  hollow  where  the  tendons 
lie,  supplying  the  tendona  and  ligaments  at  the  same 
time  ;  and  that  the  fork  of  each  digital  artery  receives 
a  branch  from  the  deeper  arch  of  the  palm.  That  the 
arteries  are  each  accompanied  with  corresponding 
nerves,  one  for  each  side  of  each  finger ;  for  the  ulnar 
nerve  accompanies  the  ulnar  artery  down  the  fore-arm, 
and  branchea  along  with  it  in  the  palm  into  the  form 
of  an  arch,  with  three  branches;  which  three  branches 
are  atlerwards  divided,  like  the  arteries,  each  into  two 
twigs  at  the  roots  of  the  fingers. 

The  superficial  palmar  arch  finishes  with  a  small 
branch,  which  makes  another  inosculation  at  the  root 
of  the  thumb  with  that  supei-ficial  palmar  branch  which 
comes  off  from  the  artery  of  the  thumb,  near  the  place 
where  the  artery  of  the  fore  finger  also  comes  off. 


~1.  Hamue  ad  Musculutn  Pronatorcm  Ttrctcm. 

2.  Artcria  Kccurrens  Anterior. 

3.  Arteria  Itccurrens  Posterior. 
i,  Arteria  Interossea. 

5.  Artcrit)  DorsalJB  UlnariB. 

6.  UumuB  ad  Musculo*  Minimi  Digiti. 

7.  Arteria  Palmaris  Profunda. 

fl.  Ulnarii  Minimi 
Digili. 
^.   /vrcus  ^upernciuiiB  riiiMiunii.   .^  2.  Digitalvs  Tre«. 
I  S.  HunuB  Aniuto- 
L         moticua. 
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ARTERIA  INTEROSSEA. 

iThe  INTEROSSEOUS  ARTERY  is,  after  the  radial  and 
ulnar,  the  last  of  the  arteries  of  the  fore-arm.  It  is  but 
a  branch  of  the  ulnar ;  it  arises  from  the  ulnar  just 
where  it  lies  in  the  very  deepest  part  of  the  arm,  and 
touches  the  interosseous  ligament  This  artery  is 
named  interossea  communis,  because  of  two  lesser 
interosseous  arteries  into  which  it  divides.  First,  the 
interossea  communis  divides  about  an  inch  below  the 
elbow  into  the  interossea  anterior  and  interossea  pos- 
terior;  next,  the  interossea  posterior  gives  off  the  pos- 
terior or  interosseus  recurrent.  That  artery  is  already 
described  ;  and  I  proceed  to  describe  now  the  course 
of  the  two  interosseous  arteries. 

First,  the  anterior  interosseous  artery  is  the  conti- 
nued trunks  for  it  goes  straight  forwards,  and  is  larger ; 
while  the  posterior  interosseous  is  smaller,  turns  out  of 
the  straight  course  to  perforate  the  membrane,  and  is 
exhausted  before  it  reaches  the  wrist. 

The  anterior  interosseous  artery  lies  flat  upon  the 
fore  part  of  the  interosseous  membrane  ;  is  larger  than 
a  crow-quill,  or  about  half  the  diameter  of  the  radial 
artery.  As  it  goes  down  the  fore-arm,  it  gives  branches 
to  all  the  muscles ;  it  gives  the  nutritious  arteries  to 
the  radius  and  ulna ;  it  goes  forwards  ;  and^  ending  in 
small  branches  under  the  annular  ligament  of  the  wrist, 
it  makes  beautiful  net-works  and  anastomoses  over  the 
capsular  joints  of  the  carpus. 

Secondly,  the  posterior  interosseous  artery  turns 
through  the  interosseous  ligament  about  two  inches 
below  the  elbow-joint.  It  instantly  gives  off  the  inter- 
osseous recurrent ;  which  being  very  large,  the  artery 
seems  to  be  divided  into  two  equal  branches,  of  which 
one  is  the  recurrent,  turning  upwards  towards  the 
elbow-joint;  the  other  is  the  posterior  interosseous 
itself,  running  downwards,  and  distributing  its  branches 
among  all  the.  great  bellies  of  the  extensor  muscles 
which  lie  on  the  outside  of  the  fore-arm. 

Thirdly,  there  is  something  like  a  second  interossea 
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posterior;  for  the  anterior  interosseous-  artery  sends 
off,  about  four  inches  above  the  wrist,  another  artery, 
but  much  smaller,  which  perforates  the  interosseous 
membrane :  might  be  called  a  second  posterior  inter- 
osseus ;  though  it  is  rather  to  be  reckoned  among 
those  smaller  twigs  which,  coming  off  from  the  ante- 
rior interosseus,  and  perforating  the  ligament,  go 
through  it  to  the  extensor  muscles,  and  are  named 
PERFORATING  ARTERIES,  being  from  about  four  to  seven 
in  number. 

{1.  Ramus  Muscularis. 
2.  Arteria  Perforans  Superior. 
3.  Ramus  Muscularis. 
4^  Arteria  Perforans  Inferior. 
5.  Arteria  Carpi  Anterior. 


OF  THE  ARTERIES  OF  THE  THORAX, 
ABDOMEN,  AND  PELVIS. 

ARTERIES  OF  THE  THORAX. 

AORTA   THORACICA. 

The  aorta  from  the  arch  (after  the  subclavians  and 
carotids  go  off)  bends  downwaicds  apd  backwards,  and 
touches  uie  left  side  of  the  spine.  •  The  two  membranes 
called  pleurse,  of  the  right  and  left  side,  meet  in  the 
middle  to  form  the  mediastinum  ;  but  as  they  do  not 
meet  immediately,  they  leave  a  triangular  space,  the 
basis  of  which  triangle  is  the  spine  :  the  sides  are  the 
two  membranes  or  pleursB,  inclining  towards  each 
other ;  and  there,  in  the  interstice  betwixt  them,  the 
aorta  is  lodged,  and  along  with  it  lies  the  oesophagus, 
which  runs  downwards  towards  the  stomach.  The 
thoracic  duct,  which  is  passing  upwards  to  the  subcla- 
vian vein,  and  the  vena  azygos,  which  returns  the 
blood  of  the  thorax,  and  brings  it  into  the  descending 
cava ;  these  parts  are  all  involved  in  cellular  substance, 
and  inclosed  in  this  triangular  space  betwixt  the  two 
membranes. 
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The  aorta,  as  it  goes  tiius  downwards  beside  the 
spine,  gives  the  following  branches;  First,  as  it  lies 
immediately  behind  the  root  of  the  lungs,  it  gives 
small  arteries  which  nourish  the  proper  substance  of 
the  lungs,  the  bronchial  arteries  :  Secondly,  as  it 
lies  by  the  side  of  the  cesophagus,  it  supplies  it  with 
small  twigs,  the  cesophageal  arteries:  Thirdly,  the 
aorta,  as  it  moves  downwards  through  the  thorax, 
gives  oft'  a  small  and  regular  artery  to  the  interstice  of 
each  rib  as  it  passes  it ;  and  these  are  the  intercostal 

ARTERIES. 

The  BRONCHIAL  artcrics  are  always  three,  and  some- 
times four,  in  number.  Their  office  is  not  to  contri- 
bute to  the  oxydation  of  the  blood  j  that  office  belongs 
peculiarly  to  the  pulmonic  arterj- ;  while  the  small 
bronchial  arteries  are  *br  nourisliing  the  proper  sub- 
stance of  the  lungs  ;  for  which  end  they  attach  them- 
selves immediately  to  the  trachea,  and  follow  its 
branches,  twisting  round  them  through  all  the  sub- 
stance of  the  lungs. 

1.    AHTERIA    BRONCHIALIS   COMMUNIS. 

The  COMMON  BRONCHIAL  ARTERY,  SO  named  because 
it  gives  branches  to  both  sides  of  the  lungs,  arises 
highest  from  the  fore  part  of  the  aorta;  it  gives  two 
branches,  one  to  the  right  side  of  the  lungs,  and  one 
to  the  left;  the  right  branch  gives  an  artery  to  the 
cesophagus,  and  sometimes  the  whole  of  the  right 
branch  goes  to  that  part. 

2.    ARTEHIA    BRONCHIALIS    DEXTUA. 

The  RIGHT  BRONCHIAL  ARTERY  Sometimes,  like  the 
common  bronchial,  comes  off*  from  the  aorta ;  but  very 
often  it  comes  off  from  the  upper  intercostal  artery. 
It  goes  round  the  right  branch  of  the  trachea,  and 
belongs  to  that  side  of  the  lungs  alone  :  but  it  gives, 
notwithstanding,  some  branches  to  other  parts,  especi- 
ally to  the  oesophagus,  to  the  back  of  the  pericardium, 
and  to  the  posterior  mediastinmn,  or  membrane  which 
strides  across  the  aorta. 
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3.  ARTERIA    BRONCHIALIS    SINISTRA. 

The    LEFT    BRONCHIAL  ARTERY    COIlieS   off  alollg  witll 

the  bronchialis  communis  from  the  fore  part  of  the 
aorta ;  it  goes  to  the  left  side  of  the  lungs,  and  also 
affords  small  branches  to  tlie  oesophagus  and  neighbour- 
ing parts. 

4.  AltTERIA    BRONCHIALIS    INFERIOR. 

Often  there  is  a  fourth  bronchial  artery,  which  wc 

would  call  BRONCHIALIS  INFERIOR,  Or  the  LOWER  BRON- 
CHIAL ARTERY,  because  it  comes  off  lower  than  these, 
commonly  about  the  place  of  the  fifth  rib.  It  goes  to 
the  back  of  the  heart,  where  the  pulmonic  vein  of  the 
left  side  expands  into  the  auricle,  and  taking  the 
pulmonic  vein  as  a  conductor,  creeps  backwards  along 
it  into  the  substance  of  the  lungs. 

These  bronchial  arteries  are  the  least  regular  in  all 
the  body,  coming  off  usually  from  the  aorta,  hut  some- 
times from  the  mammary,  and  often  ftoni  the  upper 
intercostal  artery  ;  sometimes  also  they  arise  from  the 
intercostals  of  the  aorta.  But  from  one  or  other  of 
these  sources  we  usually  have  three  or  four  bronchial 
arteries,  which  are  so  named  from  their  belonging  to 
the  branches  of  the  trachea  or  bronchia;. 

Ruysch,  who  first  discovered  this  artery,  and  Sylvius 
de  la  Boe  and  others,  who  followed  Ruysch  and  used 
his  words  in  describing  the  artery,  explained  its  office 
truly :  they  said  it  was  for  nourishing  the  subst^mce  of 
the  lungs.  But  this  sensible  opinion  was  disputed  by 
many  physicians  of  very  great  reputation  ;  who  main- 
tained that  it  was  quite  disproportioned  to  the  size  of 
the  lungs,  and  that  it  noiuished  the  trachea  only ;  and 
they  gave  a  most  whimsical  reason  for  believing  all 


this.  The  lungs  they  consider  as  made  of  very  coarse 
stuff,  which  the  half  elaborated  blood  of  the  right 
ventricle  and  pulmonic  artery  might  serve  ;  while  the 
harder  and  more  perfect  substance  of  the  trachea 
required  a  more  perfect  and  finer  blootl. 


I 
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5.    ARTERI^    (ESOPHAGEJE. 

The  (ESOPHAGEAL  ARTERIES  are  generally  five  or  six 
in  number.  They  are  small  twigs  which  come  off  from 
the  aorta  below  the  bronchial  arteries ;  they  encircle 
the  oesophagus,  and  make  anastomoses  with  each  other ; 
and  very  generally  they  pass  off  from  the  oesophagus 
to  the  posterior  mediastinum,  or  that  double  membrane 
under  the  interstice  of  which  the  aorta  lies.  These 
secondary  arteries,  along  with  very  small  twigs  which 
come  off  from  the  aorta  itself,  some  anatomists  choose 
to  describe  apart  under  the  title  of  posterior  mediastinal 
arteries. 

6.    INTERCOSTALES     INFERIORES. 

The  LOWER  INTERCOSTAL  ARTERIES  are  nine  Or  ten  in 
number,  according  to  the  number  of  ribs  which  are 
not  supplied  by  the  upper  intercostal  artery  (for  the 
upper  intercostal,  which  comes  downwards  from  the 
subclavian  artery,  supplies  usually  the  intercostal 
spaces  of  the  two  first  ribs,  but  sometimes  of  three,  and 
sometimes  of  one  only).  The  aorta,  in  its  course  down 
the  back,  gives  out,  as  it  passes  each  vertebra,  one  ar- 
tery for  each  rib  ;  as  it  goes  down  along  the  loins  it 
stiU  gives  off  an  artery  at  the  interval  of  each  vertebra ; 
in  the  thorax  they  are  named  intercostal,  and  in  the 
loins  the  lumbar  arteries. 

The  right  intercostals  are  longer,  because  they  have 
to  mount  over  the  ridge  of  the  vertebrae  ;  the  left  ones 
are  shorter,  because  the  aorta  lies  on  that  side  of  the 
spine :  the  intercostals  often  give  small  twigs  to  the 
oesophagus  and  mediastinum  ;  but  besides  these,  each 
intercostal  artery  gives  three  principal  branches. 

1.  By  the  head  of  each  rib  it  gives  a  small  artery, 
which  belongs  entirely  to  the  spine,  and  this  artery 
sends  one  twig  to  the  substance  of  each  vertebra ;  an- 
other twig  goes  to  the  sheath  or  dura  mater  of  the 
spinal  marrow;  the  third,  following  each  intercostal 
nerve  backwards,  enters  into  the  substance  of  the 
spinal  marrow  itself. 

^  Each  intercostal  gives  next  a  larger  artery,  which 


S06  OF   THE    ARTERIES 

perforates  near  the  head  of  each  rib,  and  passes  through 
to  the  back,  and  supplies  the  longissimus  dorsi^  latissimus 
dorsi,  sacro-lumbfiJis,  and  all  the  great  muscles  of  the 
back,  which  have  indeed  no  other  source  whence  they 
can  derive  arteries;  and  though  these  are  apparently 
small  for  so  great  a  mass  of  muscular  flesh,  the  smallness 
of  tlie  branches  is  compensated  for  by  their  frequency. 
3.  The  intercostal  artery  proceeds,  after  giving  these 
branches,  along  its  proper  intercostal  space,  wnere  it 
gives  an  immense  number  of  small  arteries  to  the  inter- 
costal muscles ;  and  as  each  tutery  passes  round  the 
thorax  along  the  ribs,  it  splits  into  two  branches ;  one 
attaches  itself  to  the  lower  edge  of  the  rib  above  it, 
where  there  is  a  sort  of  groove  to  receive  it,  L  e.  the 
larger  artery,  and  the  artery  which  is  to  be  feared  in 
wounds  or  operations ;  the  other  attaches  itself  to  the 
upper  sharp  edge  of  the  lower  rib,  where  there  is  no 
^oove ;  this  of  course  is  the  smaller  branch,  much 
less  important  in  all  respects.  These  two,  accompany, 
ing  each  rib,  run  round  the  circle  of  the  thorax  to  its 
fore  part,  and  inosculate  with  the  mammary  and  epi* 
gastric  arteries. 

1.  Arteriae  Pericardiacae. 

2.  Arteria  Bronchialis  Dextra. 
Aorta  Thoracica    J  S.  Arteria  Bronchialis  Sinistra. 

Descbndens.  '^  4?.  Arteriae  (Esophageal. 

5.  Arteriae  Intercostales  Aorticae, 

6.  Rami  Irregulares. 


ARTERIES  OF  THE  ABDOMEN. 

AORTA    ABDOMINALIS. 

The  aoi-ta  descends  into  the  belly  under  that  arch 
which  is  formed  by  the  legs  of  the  diaphragm.  It  passes 
along  the  left  side  of  the  spine ;  but  now  upon  emerging 
into  the  abdomen,  it  inclines  nearer  to  the  middle  of 
that  ridge  which  is  formed  by  the  vertebrae.  The  flat 
and  tendinous  legs  of  the  diaphragm  not  only  stride 
over  the  aorta,  so  as  to  form  an  arch,  apparently  for  its 
protection,  but  the  uppermost  part  of  tner  crura  turns 
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flat  under  it,  so  as  to  embrace  it.  No  vein  goes  along 
with  the  aorta;  for  the  cava,  which  returns  all  its 
blood,  leaves  it  a  little  above  the  pelvis,  and  inclines 
towards  the  right  side,  that  it  may  enter  into  the  right 
side  of  the  heart,  which  it  does  by  passing  under  the  liver. 
But  the  aorta  has  other  very  important  connections ; 
tor  as  one  of  its  first  arteries  is  the  great  artery  of  the 
intestines,  of  course  the  root  of  the  mesentery  (the 
membrane  which  conducts  the  arteries  of  the  intestines) 
lies  over  the  aorta  ;  and  as  the  mesentery  conducts  the 
lacteals  from  the  intestines,  of  course  the  meeting  of  the 
lacteals  and  of  the  lymphatics,  or,  in  other  words,  the 
beginning  of  the  thoracic  duct,  is  at  the  side  of  the 
aorta.  Again,  as  the  great  nerves  which  come  down 
irom  the  breast  into  the  abdomen  are  destined  chiefly 
for  the  viscera,  they  have  no  other  way  of  reaching  the 
viscera  than  by  taking  the  direction  of  the  several 
branches  which  the  abdominal  aorta  gives  out.  There 
are  three  great  branches  :  the  coeliac,  the  superior 
mesenteric,  and  the  inferior  mesenteric  arteries.  Of 
course  there  are  three  great  plexuses  of  nerves ;  the 
cceliac  plexus,  the  superior  mesenteric  plexus,  and  the 
inferior  mesenteric  plexus.  As  these  net-works  all  come 
from  the  greater  net-work  which  covers  the  aorta  itself, 
that  plexus  is  named,  from  its  great  size  and  from  its 
many  radiated  nerves,  the  solar  plexus ;  and  the  semi- 
lunar form  of  the  two  great  nerves  which  supply  the 
whole  gives  them  the  name  of  semilunar  ganglions. 

These  connections  of  the  aorta,  deduced  in  this 
general  way,  will  be  easily  understood ;  will  show  the 
importance  of  studyuig  this  point,  where  tliere  are  so 
many  intricate  parts;  and  wUl  explain  also  the  neces- 
sity of  mentioning  this  group  of  difficult  parts  at  once. 

The  aorta  then  passes  from  the  tliorax  into  tlie  ab- 
domen, through  betwixt  the  legs  of  the  diaphgram  j 
the  beginning  of  the  thoracic  duct  lies  a  little  below 
this  point,  and  the  duct  itself  runs  up  by  the  side  of 
the  aorta. 

The  aorta,  having  come  out  into  the  abdomen,  the 
first  branch  which  it  gives  off  is  a  small  one  to  the  dia- 
phragm as  it  passes  under  it.     The  next  branch  which 
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it  gives  off  is  the  most  important  of  all,  viz.  the  coeliac 
artery ;  and  it  supplies  the  stomach,  the  liver,  and  the 
spleen,  because  they  lie  in  theupperpart  of  the  abdomen. 
Next  it  gives  a  great  artery  to  the  intestines,  which*  is 
named  the  superior  mesenteric  artery  ;  for  it  goes  to 
the  intestines  which  lie  within  the  abdomen.  Then  it 
gives  the  arteries  to  the  kidneys  and  the  spermatic  ves- 
sels. And,  lastly,  it  gives  off  a  great  artery,  which  is 
named  lower  mesenteric ;  because  it  supplies  chiefly 
the  lower  part  of  the  great  intestines,  and  most  espe- 
cially the  rectum,  where  it  goes  down  into  the  pelvis. 

Then  the  aorta  divides  into  the  two  iliac  arteries, 
and  of  course  has  no  longer  the  name  of  abdominal 
aorta. 

ARTERI-E    PHRENlCiE. 

The  diaphragm  has  in  nine  of  ten  bodies  two  arte- 
ries named  the  phrenic  arteries  ;  one  going  to  the 
right  side,  the  other  to  the  left.  The  varieties  of  this 
artery  are  too  great  almost  to  be  mentioned  ;  but,  how- 
ever, these  are  the  chief:  generally  the  phrenic  arteries 
are  two  small  arteiies  arising  from  the  aorta,  one  going 
to  the  right  side,  another  to  the  left  ;  often  there  is  one 
artery  going  off  from  the  fore  part  of  the  aorta,  and  di- 
viding immediately  into  two  arteries,  right  and  left; 
sometimes  one  arises  from  the  aorta  itself,  another  from 
the  coeliac  artery  ;  sometimes  the  coeliac  artery,  which 
has  properly  but  three  branches,  has  a  fourth  added, 
which  is  the  phrenic  artery :  sometimes  there  are  three 
phrenic  arteries ;  sometimes  even  four ;  and  the  dia- 
phragm^ it  is  always  to  be  remembered,  receives  often 
smaller  branches  n*om  the  intercostal  and  lumbar  ar- 
teries, or  from  the  capsular  arteries,  besides  those  which 
it  gets  from  the  thorax  accompanying  its  nerves  and 
coming  along  the  pericardium. 

These  varieties  being  mentioned,  the  history  of  the 
regular  phrenic  arteries  may  be  very  short.  One  goes 
round  the  right  side  of  the  diaphragm,  aiid  the  other 
round  the  left;,  with  very  little  variety.  First,  the 
phrenic  artery  crosses  what  is  called  the  fleshy  part  of 
the  cms  diaphragmatis  of  its  own  side,  and  goes  bending 
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along  to  what  is  called  the  ala  or  wing  of  the  dia- 
phragm»  and  gives  a  great  many  arteries  in  all  direc- 
tions into  these  fleshy  sides  of  the  diaphragm  ;  the  ar- 
tery then  turns  round,  and  encircles  the  great  central 
tendon,  where  the  two  phrenic  arteries  begin  to  turn 
round ;  they  give  one  branch  particularly  large  to  the 
fleshy  sides  of  the  diaphragm,  which  arise  from  the 
ribs;  then  bending  round  the  central  tendon,  they 
spread  all  their  remaining  branches  forwards  upon  the 
central  tendon,  and  upon  that  part  of  the  muscle  which 
arises  from  the  sternum,  and  meet  in  large  inoscula- 
tions with  each  other.  One  branch  often  pierces  the 
diaphragm,  goes  into  the  pericardium  where  it  is 
attached  to  the  diaphragm,  and  unites  with  that  artery 
which  comes  down  along  with  the  phrenic  nerve,  then 
comes  nervi  phrenici. 

But  still  it  is  to  be  remembered,  that  the  phrenic 
arteries,  before  they  enter  into  the  diaphragm,  give 
small  arteries  to  the  capsulae  renales,  and  to  the  oeso- 
phagus and  neighbouring  parts  ;  the  oesophageal  branch 
running  upwards  into  the  thorax,  to  inosculate  with 
the  upper  arteries  of  the  oesophagus. 

OF  THE  ARTERIES  OF  THE  STOMACH,  LIVER, 

AND  SPLEEN. 

The  upper  part  of  the  abdomen  is  occupied  entirely 
by  the  stomach,  liver,  and  spleen ;  the  stomach  in  the 
middle,  the  liver  on  the  right  hand,  and  the  spleen  on 
the  left.  The  coeliac  artery  supplies  all  these  parts  ; 
it  rises  up  from  the  fore  part  of  the  aorta  a  short  thick 
artery  encircled  by  the  lesser  arch  of  the  stomach  ;  and 
immediately  splits  into  three  branches,  of  which  the 
middle  branch  goes  to  the  stomach,  the  left  goes  to 
the  spleen,  the  right  goes  to  the  liver ;  and  thus  we 
have  all  the  branches  of  the  coeliac  artery  neatly  and 
simply  arranged. 

ARTERIA    C(EL1ACA. 

The  c(£LiAC  ARTERY  is  SO  important,  that  its  place 
and  connections  must  be  more  minutely  described.     It 
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arises  from  the  fore  part  of  the  aorta,  just  at  that  place 
where  the  aorta  is  closely  embraced  by  the  crura  dia- 
phragmatis,  and  over  the  eleventh  vertebra  of  the  back ; 
it  juts  directly  forwards,  almost  at  right  angles  from 
the  aorta,  and  is  encircled  by  the  lesser  arch  of  the 
stomach  j  the  artery  standing  up  betwixt  it  and  the 
diaphragm.  The  coeliac  trunks  uien,  is  so  placed  as  to 
be  surrounded  by  these  parts ;  it  has  the  oesophagus  on 
the  left  hand ;  the  lobulus  Spigelii,  or  lobulus  papillaris 
of  the  liver,  on  the  right  hand  ;  it  has  the  lesser  arch 
of  the  stomach  making  its  turn  under  it ;  and  it  has  the 
diaphragm  above  and  the  pancreas  running  across 
below  }  it  is  covered  by  the  delicate  web  of  the  omen- 
tum, named  omentum  minus,  which  goes  from  the 
lesser  arch  of  the  stomach  to  the  liver  and  to  the  spine* 
Now  this  short  jutting  out  or  stump  we  call  the 
trunk  of  the  coeliac  artery  ;  or  we  call  it  axis  arteriae 
coeliacae,  for  there  is  no  other  artery  of  the  body  that 
divides  like  it :  the  stump,  which  is  less  than  half  an 
inch  in  length,  serving  as  an  axis,  from  which  the 
three  great  branches,  viz.  to  the  stomach,  liver,  and 
spleen,  go  off  all  at  once,  in  a  tripod-like  form  ;  one 
upwards,  one  to  the  right,  and  one  to  the  left.  The 
hepatic,  which  goes  to  the  right,  is  largest  in  the  child, 
because  of  the  great  bulk  of  its  liver  j  the  splenic, 
which  goes  to  the  left,  is  larger  in  the  adult  j  the  gastric 
is  almost  always  the  smallest  of  the  three.. 

I.    ARTERIA    CORONARIA    VENTRICULI. 

The  CORONARY  AiiTERY  of  the  STOMACH  is  the  central 
artery  of  the  tripod.  When  it  belongs  entirely  to  the 
stomach,  it  is  smaller  than  the  splenic  or  hepatic  arteries  r 
but  when  it  gives  (as  often  it  does)  a  branch  to  the 
liver,  it  is  the  largest  of  the  three.  This  gastric  artery, 
or  coronary  artery  of  the  stomach,  is  generally  tne 
smallest,  not  very  much  larger  than  a  crow-quill ;  it 
rises  upwards,  and  turns  a  little  towards  the  left  side, 
because  the  cardiac  orifice  of  the  stomach  is  there. 

Before  it  reaches  the  cardiac  orifice  of  the  stomach, 
xt  divides  itself  into  two  great  branches ;  one  going 
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round  the  cardiac  orifice  of  the  stomach,  and  the  other 
returning  along  the  lesser  arch. 


CORONARIA    SUPERIOR   VENTRICULI. 

The  branch  which  belongs  to  the  cardiac  orifice  of 
the  stomach  attaches  itself  to  the  oesophagus,  just  where 
it  emerges  from  the  diaphragm,  and  is  joined  to  the 
stomach :  the  artery  turns  round  the  oesophagus,  passes 
first  under  and  behind  it,  and  then  turns  round  and 
appears  on  the  fore  part,  or  rather  on  the  left  side,  of 
tne  stomach,  to  spread  over  it  In  the  middle  of  this 
turn  it  gives'  off  an  artery  which  runs  backwards  along 
the  oesophagus,  takes  directly  the  line  of  the  oeso- 
phagus, runs  up  with  it  into  the  thorax  a  considerable 
way,  inosculates  with  the  upper  oesophageal  arteries, 
and  though  a  small  branch,  it  is  long,  and  seldom  want^ 
ing.  The  second  branch  is  a  continuation  of  the  same 
artery  encircling  the  cardiac  orifice,  sending  its  arteries 
down  over  the  large  and  bulging  part  of  the  stomach, 
somewhat  in  the  form  of  a  crown.  As  the  spleen  is 
attached  to  this  end  of  the  stomach,  this  artery  in- 
osculates with  what  are  called  the  vasa  brevia,  or  short 
vessels  coming  from  the  artery  of  the  spleen  ;  and  so 
it  ends,  having  the  name  of  coronaria  superior  ven- 

TRICULL 

The  second  branch  of  the  coronary  returns  aloni 
the  lesser  arch  of  the  stomach  ;  it  is  so  connected  wit) 
the  last  that  it  may  be  called  ramus  coronariae  dexter, 
though  properly  it  is  riot  a  branch,  but  the  continued 
trunkof  the  gastric  artery.  As  the  first  branch  turns 
round  behind  the  oesophagus,  this  stops  and  turns  to 
the  lesser  arch  of  the  stomach,  touches  it  just  at  the 
cardiac  orifice,  L  e.  at  the  root  of  the  oesophagus  ;  turns 
with  a  gentle  turn  round  the  lesser  arch  of  the  stomach, 
bending  as  the  arch  bends,  giving  its  branches  down 
both  forwards  and  backwards  over  each  side  of  the 
stomach.  As  it  runs  along  the  stomach  it  is  sensibly 
exhausted  by  these  arteries,  so  that  it  arrives  very 
small  at  the  lower  or  pyloric  orifice  of  the  stomach  ; 
there  it  turns  over  from  the  stomach  upon  the  small 
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gut  in  such  a  way  as  to  belong  to  the  pylorus  or 
union  of  the  gut  with  the  stomach  j  and,  though  small 
and  trivial,  it  has  an  appropriated  name,  arteria  pylo- 
ric a  SUPERIOR,  and  thus  the  gastric  artery  ends. 

But  sometimes,  as  has  been  mentioned  in  the  general 
description,  this  gastric  artery  sends  a  branch  to  the 
liver;  yet,  in  that  case  the  order  of  these  arteries 
already  enumerated  is  in  no  degree  disturbed;  the 
artery  running  along  the  oesophagus,  the  artery  running 
round  the  cardia  and  in  form  of  a  crown,  the  artery 
returning  along  the  lesser  arch,  are  still  the  same; 
only,  after  giving  off  this  last  artery,  the  trunk  of  the 
gastric  goes  off  from  the  stomach,  continues  its  course 
towards  the  liver,  and  passes  into  it. 

• 

2.    ARTERIA    HEPATICA. 

The  HEPATIC  ARTERY  gocs  ofF  from  the  coeliac  axis, 
where  it  almost  touches  the  point  of  the  Spigelian  lobe. 
The  pancreas  covers  the  root  of  the  hepatic  artery ;  it 
then  turns  a  little  forwards,  and  rising  somewhat  up- 
wards at  the  same  time,  it  passes  under  the  pylorus, 
f .  e.  under  the  stomach  and  duodenum  ;  it  passes  behind 
the  omentum  minus  and  biliary  ducts ;  it  arrives  at 
the  porta  where  the  great  vena  portae  enters  the  liver, 
and  where  the  great  biliary  ducts  come  out ;  it  passes  the 
vein,  and  to  the  left  of  the  biliary  ducts  ;  and  having  a 
little  before  divided  into  two  great  branches,  these  now 
enter  into  the  right  and  left  lobes  of  the  liver.  In  this 
place  it  is  inclosed  along  with  all  the  other  vessels  in 
that  sheath  of  cellular  substance  which  is  called  the 
capsule  of  Glisson. 

Thus  the  artery  iinally  terminates  near  the  liver  in 
two  great  branches,  right  and  left  ;  but  before  it  does 
so,  it  gives,  as  it  passes  the  stomach,  duodenum,  and 
pancreas,  very  important  branches  to  these  parts. 
JBefore  it  gives  these  more  important  branches,  it  gives 
small  twigs  to  the  vena  portae  and  to  the  head  of  the 
pancreas  ;  then  it  gives  off  the  great  artery  which  is 
the  source  of  these  lesser  arteries,  (to  the  pylorus,  pan- 
creas,  and   duodenum,)  viz.   the   arteria  duodeno- 
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GASTRIC  A,  which,  soon  after  it  goes  off  from  the  hepatic 
artery,  cUvides  into  two  chief  branches.  One  turns 
backwards  alongthe  duodenum  to  the  stomach,  and  from 
supplying  the  stomach  and  epiploon,  is  named  gastro- 
epiploic ARTERY.  The  other,  turning  downwards 
along  the  duodenum,  gives  at  the  same  time  arteries 
to  the  pancreas,  and  so  is  named  arteria  pancreatico- 
DUODENALis.  The  trunk  which  divides  into  these  two 
arteries  may  be  described  thus :  The  duodenum  begins 
fix>m  the  pylorus :  the  pancreas  pours  its  liquor  into 
the  duodenum  ;  and  therefore  the  head  of  the  pancreas 
is  attached  to  the  duodenum  :  this  marks  the  point  at 
which  the  trunk  of  the  arteria  duodeno-gastrica 
goes  off;  for  it  rises  at  right  angles  from  the  hepatic  ; 
it  lies  behind  the  lower  end  of  the  stomach,  just  be- 
tween  the  pylorus  and  pancreas ;  there  it  splits  into 
its  two  great  branches,  viz.  to  the  duodenum  and  to 
the  stomach.  But  besides  these  two  great  branches 
there  are  subordinate  arteries,  which  must  be  enu- 
merated together  with  them. 

One  artery  goes  off  to  the  upper  and  back  part  of 
the  duodenum  over  the  biliary  ducts ;  next  go  off 
small  arteries  to  the  duodenum,  of  still  less  importance, 
and  nameless ;  and  at  the  same  place  small  twigs  are 
often  given  to  the  pancreas. 

The  first  which  is  distinguished  or  regular,  or  has  a 
name,  is  the  pylorica  inferior,  the  lower  pyloric 
artery.  It  goes  off  from  the  pancreatico-duodenalis 
almost  as  soon  as  it  touches  the  duodenum ;  there  are 
sometimes  two  or  more  pyloric  arteries  going  off  at 
this  point  j  they  encircle  the  pylorus  with  delicate 
branches ;  and  at  the  same  time  turn  obUquely  up- 
wards, to  receive  inosculations  from  the  upper  pyloric, 
which  comes  from  the  artery  of  the  stomach. 

The  next  artery  to  be  distinguished  by  a  peculiar 
name  is  one  which  goes  off  directly  opposite  to  this, 
belongs  to  the  pancreas,  and  is  named,  from  its  run- 
ning  transversely  across  the  pancreas,  the  transverse 
pancreatic  artery.  It  is  a  neat  small  branch,  which 
passes  under  the  pancreas,  runs  along  its  back  part, 
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gives  its  arteries  into  the  substance  of  the  pancreas 
from  side  to  side ;  and  yet  is  not  exhausted  till  it  has 
run  along  more  than  two  thirds  of  the  length  of  this 
long  gland. 

The  next  branch  is  that  from  which  the  whole  ar- 
tery has  its  name :  for  the  artery  having  given  off  the 
lower  pyloric  artery,  and  the  transverse  artery  of  the 
duodenum,  turns  downwards,  bending  according  to  the 
cirqle  which  the  duodenum  makes,  lying  in  the  hollow 
side  of  that  circle  just  as  other  mesenteric  arteries  lie 
along  their  proper  intestines.  In  all  this  circle  it  gives 
continual  arteries  outwards  to  the  duodenum  :  it  gives 
also  frequent  arteries  inwards  to  the  pancreas.  From 
these  two  connections  this  branch  is  peculiarly  named 

ARTERIA  PANCREATICO-DUODENALIS.       It  CUds  in  iuOSCU- 

lation  with  the  mesenteric  artery. 

At  the  place  where  this  pancreatico-duodenalis 
turns  downwards,  the  other  great  branch  turns  back* 
wards  and  upwards  to  reach  the  stomach.  It  is  so 
great  that  it  must  be  considered  as  the  continuation 
and  ultimate  part  of  the  artery.  It  goes  to  the  stomach 
and  epiploon,  and  thence  is  named  gastro-epiploic 
artery. 

The  course  of  the  gastro-epiploic  artery  is  along  the 
lower  part  of  the  stomach,  and  is  most  beautifiil ;  it 
makes  a  broad  sweep  round  all  the  greater  arch  of  the 
stomach ;  it  lies  in  that  line  where  the  great  omentum 
comes  off  from  the  stomach  ;  it  sends  many  and  large 
branches  upwards  upon  the  stomach,  both  on  its  fore 
and  on  its*  back  surfaces  j  it  sends  opposite  branches, 
very  frequent  and  considerable,  down  into  the  web  of 
the  omentum  or  epiploon ;  it  runs  along  the  stomach 
till  it  meets  with  a  similar  branch  from  the  splenic 
artery ;  and  the  inosculation  between  them  is  so  large 
and  perfect,  that  we  cannot  tell  where  the  one  artery 
ends  or  the  other  begins.  This  branch  from  the  hepatic 
artery  is  named  the  right  artery  of  the  stoniach,  or  the 
right  GASTRO-EPIPLOIC  ARTERY,  whilc  that  from  the 
splenic  artery  is  the  left 

Besides  this  great  artery  to  the  duodenum  and  sto- 
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mach,  the  hepatic  artery,  before  it  plunges  into  the 
liver,  gives  another  branch,  but  small;  it  is  named 
pylorica  superior  hepatica. 

PYLORICA    SUPERIOR   HEPATICA. 

The  PYLORICA  SUPERIOR  HEPATICA  is  SO  named  to 
distinguish  it  from  that  upper  pyloric  artery  which 
comes  down  from  the  stomach,  and  sometimes  it  is 
called  GASTEicA  vel  coronaria  minor.  It  comes  off 
from  the  hepatic  artery  just  before  it  divides,  or  im- 
mediately  after,  from  the  left  hepatic.  It  turns  back- 
wards at  an  acute  angle  to  the  lesser  arch  of  the  sto- 
mach, and,  having  given  small  twigs  to  the  omentum 
minus,  it  goes  directly  to  the  pylorus,  inosculating 
with  its  upper  and  lower  arteries. 

HEPATICA    SINISTRA. 

The  hepatic  artery,  now  advanced  to  within  about 
two  inches  of  the  liver,  divides  into  its  two  great 
arteries.  Both  go  to  the  porta  of  the  liver  ;  but  the 
one  belong  to  the  right  lobe,  the  other  belongs  to 
the  left;.  The  artery  which  belongs  to  the  left  lobe 
of  the  liver  is  smaller,  and  when  there  is  a  hepatic 
artery  from  the  stomach  it  is  very  smaU  ;  it  mounts 
over  the  vena  portae,  and  enters  into  the  liver  at  the 
fossa  umbilicaiis;  its  branches  within  the  liver  go. 
chiefly  to  the  left  lobe,  lobulus  Spigelii,  and  anonymous 
lobe. 

HEPATICA    DEXTRA. 

The  right  branch  of  the  hepatic  artery  passes  under 
the  biliary  ducts,  enters  along  with  them  into  the 
right  lobe  of  the  liver,  and  before  it  does  so  it  gives 
off  the  arteria  cystica,  or  artery  of  the  gall-bladder, 
one  of  the  most  beautiftJ  little  arteries  in  the  body. 
The  cystic  artery  branches  over  the  gall-bladder,  be- 
twixt its  coats,  in  the  form  of  a  coronary  artery,  and 
having  made  a  beautiful  tree  of  branches  over  the  gall- 
bladder, it  passes  off  from  it,  and  goes  to  the  substance 
of  the  liver. 

p  4 
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ARTERIA    SPLENICA. 

The  SPLENIC  ARTERY  is  One  of  the  most  remarkable 
in  the  human  body.  The  spleen  is  tied  down  to  the 
left  side  of  the  diaphragm  by  a  proper  ligament ;  it 
is  also  connected  with  the  greater  or  bulging  end  of 
the  stomach  by  processes  of  the  omentum  and  by 
vessels.  The  splenic  artery,  the  largest  branch  of  the 
coeliac,  as  large  as  a  goose-quill,  turns  off  from  the 
C€eliac  trunk  almost  at  right  angles,  and  runs  across 
the  abdomen  to  get  to  the  spleen.  It  is  in  all  this 
course  exceedingly  tortuous ;  it  runs  along  the  upper 
edge  of  the  pancreas,  (which  also  lies  across  the  abdo- 
men,) and  gives  arteries  to  it ;  when  it  approaches  the 
spleen,  it  gives  off  that  great  artery  which  returns  along 
the  lower  border  of  the  stomach,  and  when  it  actually 
arrives  at  the  spleen,  it  divides  into  a  great  many 
branches,  which  enter  by  the  concave  surface  of  the 
spleen,  and  plunge  into  its  substance. 

The  branches,  then,  of  the  splenic  aitery,  are  these : 
1.  It  gives  a  great  artery  to  the  pancreas,  named  pan- 
CREATicA  MAGNA,  which  passes  to  the  right  under  the 
pancreas,  and  belongs  chiefly  to  the  head  of  the  pan- 
creas, or  that  roiuided  end  which  is  next  to  the  duo- 
denum. Though  named  magna,  it  is  a  variable  artery, 
and  of  little  importance.  2.  All  along,  as  the  splenic 
artery  is  passing  to  the  left  by  the  border  of  the  pan- 
creas, it  sends  short  branches  into  it.     They  are  named 

PANCREATICiE    PARViE,    Or  SMALL  PANCREATIC  ARTERIES. 

3.  It  often  sends  small  arteries  upwards  to  the  back 
part  of  the  stomach,  named  posterior  gastric  arte- 
ries. 4.  The  GASTRO-EPiPLoicA  SINISTRA,  or  the  left 
gastro-epiploic  artery,  is  a  very  large  and  principal 
branch  of  the  splenic  artery.  It  arises  under  the  sto- 
mach, a  little  beyond  the  left  or  larger  head  of  the 
pancreas  ;  it  makes  a  large  arch,  and  then  turns  with 
a  serpentine  turn  towards  the  stomach,  returns  along 
the  lower  border  of  the  stomach,  within  the  doubling 
of  the  omentum,  and  gives  its  arteries  upwards  to  '  the 
stomach  and  downwards  upon  the  omentum,  so  much 
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like  those  of  the  right  gastro-epiploic  artery,  that  when 
they  meet  in  the  middle  of  the  great  arch  of  the  sto- 
mach, and  inosculate,  we  cannot  distinguish  where 
either  of  them  ends  ;  the  chief  difference  is,  that  some 
of  the  epiploic  branches  of  this  artery  are  particularly 
large.  5.  The  vasa  brevia  are  a  set  of  three  or  four 
arteries  which  the  splenic  gives  off  just  before  it  enters 
the  spleen  ;  and  as  the  artery  lies  close  to  the  stomach, 
these  arteries  which  go  to  the  great  bulging  of  the 
stomach  are  exceedingly  short,  and  are  thence  named 
vasa  brevia.  The  artery  ends  by  eight  or  ten  branches, 
which  plunge  into  the  spleen.  Sometimes  we  see  the 
artery  pass,  almost  undivided,  or  divided  into  one  or 
two  branches  only,  into  the  bosom  or  sinus  of  the 
spleen. 

These  are  all  the  arteries  of  the  stomach,  liver,  and 
spleen,  the  viscera  which  fill  the  upper  region  of  the 
abdomen. 
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OF  THE  ARTERIES  OF  THE  INTESTINES. 


OF  THE   UPPER    AND   LOWER    IfESENTERIC   ARTERIES. 

The  bowels  are  so  disposed  within  the  abdomen, 
that  the  largest  of  them,  viz.  the  colon,  the  great  in- 
testine, encircles  all  the  others.  It  begins  on  the  right 
dde  in  a  blind  sac  called  the  caput  coli,  or  head  of  the 
C(4on  :  it  goes  upwards,  and  crosses  the  beUy,  so  as  to 
support  the  stomach,  and  separate  the  stomach,  liver, 
and  spleen,  jBrom  the  small  intestines:  it  descends 
again  into  the  pelvis  at  the  left  side,  forming  the  rec- 
tum ;  and  all  the  small  intestines  hang  by  their  mesen- 
teiy  in  the  central  part  of  the  abdomen,  surrounded  by 
this  great  intestine ;  and  the  arteries  lie  within  the  two 
lamellse  of  the  mesentery  or  supporting  membrane  of 
the  intestines,  so  that  they  are  called  mesenteric  arte- 
ries ;  and  they  follow  the  intestines  in  the  order  in 
which  I  have  named  them. 

The  GREAT  or  superior  mesenteric  artery  gives 
its  first  branches  to  the  caput  coli ;  its  next  branch  to 
the  middle  of  the  colon  under  the  stomach ;  the  thou- 
sand turns  of  the  small  intestines  next  absorb  all  its 
other  branches.  The  lower  mesenteric  artery, 
which  gives  no  branches  to  the  small  intestines,  attaches 
itself  to  the  left  side,  and  especially  to  the  lowest  part 
of  the  colon,  and  goes  down  with  the  rectum  into  the 
pelvis,  and  ends  there.  This,  then,  may  serve  as  a 
general  plan  or  arrangement  for  the  intestines  and  for 
the  two  mesenteric  arteries. 

1.    MESENTERIC  A    SUPERIOR. 

It  is  not  surprising  that  the  upper  mesenteric  is 
the  largest  of  all  the  abdominal  arteries.  It  arises 
from  the  aorta,  where  it  is  still  betwixt  the  1^  ot  the 
diaphragm,  and  not  more  than  half  an  inch  below  tfte 
cceUac  artery.  The  coeUac  and  mesenteric  arteries  ue 
close  upon  each  other ;  only  we  are  l^s  sen^Ale  f 
their  n^ess  by  the  axis  coeliac^  J^^Jf  g  PfJf^J; 
cularly  forward^  and  by  the  trunk  of  the  mesentenc 
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running  very  obliquely  downwards,  and  by  the  head  of 
the  pancreas  lying  immediately  over  the  mesenteric 
and  hiding  its  root.  The  trunk  of  the  mesenteric 
artery  passes  under  the  pancreas,  then  through  the 
mesocolon  or  mesentery  of  the  colon,  then  into  the 
proper  mesentery  of  the  small  intestines.  It  turns  first 
to  the  left  ;  and  then,  by  a  second  gentle  bending,  it 
turns  again  towards  the  right  side  of  the  abdomen.  It 
runs  very  low  into  the  abdomen  before  it  gives  out  any 
branches ;  and  then  it  gives  them  off  in  the  following 
order. 

From  the  right  side  it  gives  branches  to  the  great 
intestines,  of  which  there  are  three  chief  arteries ;  but 
from  the  left  side,  where  it  gives  arteries  to  the  small 
intestines,  it  gives  innumerable  branches,  very  large, 
and  so  inosculated  with  each  other,  that  they  form  a 
sort  of  mesh  or  immense  plexus  in  the  mesentery  before 
they  go  onwards  to  the  guts.  The  undivided  trunk  of 
the  artery  is  very  large  and  long  ;  the  gentle  curvature 
of  it  from  left  to  right,  gives  it  the  form  of  an  Italicy ; 
,  the  prodigious  size  of  that  mesh  or  plexus  of  vessels 
which  goes  to  the  great  intestines  is  such  as  to  carry 
the  artery  down  to  the  4€ft  ilium  or  flank,  where  the 
caput  coli  or  conjunction  of  the  ilium  with  the  colon 
lies. 

It  is  from  the  convex  of  this  gently  bending  arch, 
and  from  the  right  or  outer  side  of  the  artery,  that 
the  following  arteries  to  the  great  intestines  go  off.  * 
The  coLiCA  MEDIA  to  the  middle  of  the  great  intestine, 
the  coLicA  DEXTRA  to  the  right  side  of  me  great  intes- 
tine, the  iLEO-coLicA  to  the  joining  of  the  ilium  with 
the  caput  coli  or  beginning  of  the  great  intestine. 

COLICA    MEDIA. 

1.  The  MIDDLE  COLIC  ARTERY  passcs  aloug  in  the 
doubling,  i.  e.  betwixt  the  two  lamellae  of  the  meso- 

•  Often  before  giving  off  its  greater  arteries,  the  mesenteric  gives 

to  the  pancreas  several  small  arteries ;  and  to  the  duodenum  two  or 

•  If  ®>  which  are  sometimes  named  under  the  title  of  duodenales 
imenores. 
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colon.  It  goes  with  a  circular  sweep  upwards  towards 
that  part  or  comer  (as  we  may  call  it)  of  the  colon 
whicn  lurks  under  the  liver ;  but  before  it  touches  the 
intestine,  and  generally  at  the  distance  of  about  three 
or  four  inches  from  it,  this  artery  divides  into-  two 
great  branches ;  one  turning  backwards,  along  the 
right  side  of  the  colon,  inosculates  with  the  colic  arte- 
ries ;  the  other,  more  like  the  continued  trunk,  turns 
upwards,  bending  according  to  the  curvature  of  the 
arch  of  the  colon,  which  supports  the  stomach  ;  and 
having  rounded  the  concave  of  this  arch,  and  arrived 
at  the  left  side,  it  there  makes  a  great  inosculation  with 
the  left  colic  artery,  which  is  a  chief  branch  of  the 
lower  mesenteric  ;  and  so  completes  the  great  mesen- 
teric arch,  one  of  the  most  celebrated  inosculations  in 
the  whole  body,  that  of  the  circle  of  Willis  hardly 
excepted. 

COLICA   DEXTRA. 

2.  The  RIGHT  COLIC  ARTERY  is  enumerated  as  a  dis- 
tinct artery  chiefly  for  the  sake  of  plainness ;  for 
though  sometimes  it  arises  apart  from  the  general  me- 
senteric trunk,  yet  in  ninety-nine  of  one  hundred 
bodies  it  proceeds  from  the  upper  or  middle  colic 
artery.  It  is  a  very  large  branch ;  it  is  set  off  from 
the  colica  media  at  a  very  acute  angle;  it  moves 
along  the  right  side  of  the  colon,  inclining  also  a  little 
upwards  towards  the  liver ;  it  also  splits  when  it 
approaches  the  gut  into  two  branches ;  one  turning 
towards  the  upper  side  to  inosculate  with  the  middle 
colic  artery,  the  other  turning  downwards  towards  the 
ilium  or  flank  to  inosculate  with  the  ileo-colic  artery. 

ARTERIA    ILEO-COLICA. 

3.  The  ILEO-COLIC  artery  arises  about  an  inch  lower 
than  the  last.  It  is  a  long,  small,  and  slender  artery, 
compared  with  the  two  last ;  which  are  short,  stumpy, 
and  with  contorted  angles.  This  artery  goes  to  the 
place  where  the  small  intestines  end,  and  the  great 
ones  b^in ;  of  course,  the  membrane  which  holds  the 
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intestines  at  this  comer  (1  mean  in  the  right  haunch) 
changes  its  name  from  meso-colon  (in  the  middle  of 
the  colon)  to  mesentery,  or  meso-enteron  (in  the 
middle  of  the  intestines) ;  and  of  course  the  ileo-colic 
artery  runs  down,  not  along  the  meso-colon,  but  along 
the  mesentery.  It  goes  directly  down  towards  the 
joining  of  the  ilium  with  the  colon  ;  it  ends  in  three 
regular  branches  ;  one  passes  straight  onwards  to  the 
junction  of  the  ilium  and  colon,  splits  into  two  branches, 
one  going  over  the  fore  and  the  other  over  the  back 
I^art  of  tne  caput  coli,  and  having  a  very  curious  cor- 
respondence with  the  valve  vdthin,  so  that  it  might  be 
called  arteria  valvule  coli.  While  this  branch  goes 
straight  forwards  over  both  sides  of  the  caput  coli, 
another  branch  runs  backwards  along  the  colon,  and 
inosculates  with  the  right  colic  artery ;  and  another 
nms  downwards  along  the  ilium,  and  inosculates  with 
the  common  branches  of  the  mesenteric  artery.  It  is 
from  these  two  branches,  which  diverge  like  the  rest 
of  the  colic  arteries,  that  this  is  called  ileo-colica. 
Even  the  appendix  vermiformis  has  its  little  mesentery 
tying  it  down  to  tiie  caput  coli,  and  from  the  back  of 
tne  caput  coli  a  litde  artery  runs  down  upon  that  me- 
sentery to  the  appendix,  passing  along  the  whole  length 
of  that  process. 

From  this  point  all  the  remaining  arteries  of  the 
mesenterica  superior  go  to  the  small  intestines ;  and 
they  are  so  undistinguished,  and  so  prodigiously  nume- 
rous, that  no  branches  can  be  described  or  named  ; 
there  is  nothing  but  a  great  net-work  of  arteries  to  de- 
scribe. The  first  or  radical  branches  which  go  to  the 
small  intestines,  are  thick,  large,  short,  and  vary  from 
twelve  to  fifteen  or  twenty  in  number.  But  it  is  not 
these  that  make  this  vast  appearance  of  a  net-work ; 
these  twelve  branches  are  first  joined  to  each  other,  as 
it  were,  mouth  to  mouth,  forming  one  great  confluence 
of  arterial  arches :  from  these,  secondary  branches 
arise,  and  they  unite  again  in  like  manner,  and  make 
a  second  row  of  arches ;  from  the  union  of  these  still 
other  arteries  arise,  and  make  a  third,  or  fourth,  and 
even  a  fifth  row  of  arches,  before  any  arteries  go  to  the 
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intestines ;  till  at  last  the  proper  arteries  of  the  intes- 
tines go  out  in  straight  lines  firom  the  last  arch,  and 
spread  upon  the  coats  of  the  intestine.  In  short,  the 
mesentery  has  a  very  intricate  and  matted  appearance 
from  the  redoubling  of  these  arches,  which  are  more 
and  more  numerous  as  the  artery  proceeds  lower. 
The  last  of  the  twelve  radical  branches  makes  an  arch, 
which  serves  the  ileon  or  lowest  of  the  small  intestines, 
and  inosculates  vdth  the  ileo-colic  artery. 

2.  mesenterica  inferior. 

The  LOWER  mesenteric  artery  is  that  which  is 
named  by  Haller  the  left  colic  artery,  because  it  goes 
only  to  the  left  side  of  the  colon.  It  arises  from  the 
fore  part  of  the  aorta,  below  the  two  emulgent  arteries, 
i.  e.  pretty  low  down.  It  goes  off  rather  from  the  left 
side  of  the  aorta ;  it  goes  off  very  obliquely,  and  keeps 
close  to  the  left  side  of  the  aorta  for  a  great  way ;  and 
when  it  has  descended  as  low  as  the  bifurcation  of  the 
aorta,  it  gives  off  its  great  branch  to  the  left  side  of  the 
colon,  viz.  the  left  colic  artery  ;  and  then  turning 
down  over  the  iliac  artery  of  the  left  side  it  descends 
into  the  pelvis,  along  with  the  rectum,  and  ends  there. 

1.  Its  first  branch  is  the  arteria  colica  sinistra. 
The  lower  mesenteric  has  run  a  considerable  lengthy 
has  passed  as  low  as  the  bifurcation  of  the  aorta,  before 
this  branch  is  given  off.  This  artery  soon  divides  into 
three  large  branches ;  the  trunk  itself  is  short  and 
stumpy,  the  branches  go  off  like  those  of  the  other 
side,  at  very  acute  angles  :  First,  One  branch  ascends 
towards  the  angle  of  the  colon,  under  which  the  spleen 
lies,  and  there  divides  itself  into  two  branches ;  one 
keeping  closer  to  the  intestine,  nourishes  it ;  the  other 
keeping  more  to  the  middle  of  the  meso-colon,  or  broad 
membrane  of  the  colon,  meets  the  branch  of  the  upper 
mesenteric,  and  completes  with  it  the  mesenteric  arch, 
being  indeed  the  larger  and  more  important  artery  of 
the  two.  Secondly,  Another  branch  goes  directly 
across  to  tiie  right  side  of  the  colon,  and  when  it  ap- 
proaches the  gut,  splits  (as  usual  with  the  colic  arteries) 
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into  two  lesser  branches,  one  turning  upwards  and  the 
other  downwards.  Thirdly,  The  third  branch  of  this 
left  colic  artery  goes  obliquely  downwards  to  that  part 
of  the  gut  which  lies  in  the  hollow  of  the  left  haunch- 
bone,  and  which  forms  the  turn  named  sigmoid  flexure 
of  the  colon  ;  and  the  membrane  of  the  colon  is  here 
80  fast  braced  down  to  the  loins  that  this  artery  gives 
twigs  to  the  loins  inosculating  with  the  lumbar  arteries. 

ARTERIiE    H^MORRHOIDALES. 
The    INTERNAL    HiEMORRHOIDAL    ARTERY    is     OUC    of 

considerable  size :  it  is  just  the  trunk  of  the  lower  me- 
senteric artery,  descending  into  the  pelvis ;  it  is  often 
as  large  as  a  writing  quill ;  it  applies  itself  closely  to 
the  back  part  of  the  rectum  ;  it  arrives  at  it  by  turning 
obliquely  over  the  pelvis,  and  imder  the  rectum,  and 
passes  down  its  whole  length  quite  to  the  anus.  It 
encircles  the  rectum  completely  on  each  side  with  its 
large  branches,  which  meet  again  upon  the  fore  part 
of  the  gut,  and  its  branches  lower  down  in  the  pelvis 
inosculate  with  the  middle  haemorrhoidal  artery,  and 
sometimes  with  those  of  the  bladder  and  womb.  This 
is  the  artery  which  prevents  us  from  operating  when 
a  fistula  in  ano  has  gone  deep  by  the  back  of  Qie  rec- 
tum ;  and  which  has  given  occasion  to  the  establishing 
of  something  like  a  general  rule  in  surgery>  that  one 
should  not  operate  when  the  fistula  is  more  than  two 
or  three  inches  deep.  It  is  the  last  of  the  arteries 
|)elonging  to  the  loose  and  floating  viscera. 


OF   THE    REMAINING     ARTERIES     OF    THE    ABDOMEN,    VIZ. 

TO    THE    KIDNIES,    TESTICLES,  &C. 

ARTERIJE    CAPSULARES. 

The  capsulfie  atrabiliares  are  two  small  bodies  of  a 
triangular  form,  of  thick  walls  and  small  cavities,  filled 
in  general  with  a  black  and  bilious-looking  liquor. 
'^^  ancients  thought  this  the  atrabilis,  and  named 
them  -the    capsular    atrabiliares :   the  modems,  from 
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teeing  them  placed  immediately  above  the  kidney,  and 
observing  no  apparent  connection  but  with  that  gland, 
have  named  them  capsulae  renales.  They  lie,  then, 
above  the  kidney,  are,  like  the  kidney,  surrounded  with 
fat,  have  straggling  arteries  from  various  sources,  but 
none  regular  or  important. 

First,  They  have,  very  generally,  some  small  branches 
firom  the  phrenic  artenes.  These  are  the  highest  of 
the  capsular  arteries ;  they  touch  the  uppermost  point 
of  this  glandular  body.  They  are  named  the  upper 
CAPSULAR  ARTERIES.  Sccoudly,  They  often  have  small 
arteries  from  the  aorta  peculiar  to  themselves,  which 
come  off  about  the  root  of  the  upper  mesenteric  artery, 
go  to  the  fat  and  glands,  and  play  over  the  vena  cava, 
(at  least  those  of  the  right  side  do,)  and  go  to  the 
middle  parts  of  the  gland,  whence  they  are  named 
CAPsuLAREs  MEDi^.  Thirdly,  They  have  their  last 
arteries  sent  upwards  to  them  from  the  emulgent  artery, 
or  artery  of  tne  kidney.     They  are  named  the  lower 

CAPSULAR  ARTERIES. 


ARTERI^  RENALES. 

The  two  RENAL  or  emulgent  arteries,  the  two 
arteries  of  the  kidneys,  go  off  from  the  sides  of  the 
aorta,  midway  betwixt  the  upper  and  lower  mesenteric 
arteries.  Each  goes  to  its  kidney  almost  at  a  right 
angle,  arching  a  little  over  the  bulging  belly  of  the 

J)soas  muscle.  The  aorta  is  still  a  little  inclined  to  the 
eft  side,  and  so  the  left  emulgent  is  shorter,  and  mounts 
over  its  accompanying  vein;  while  the  right  kidney, 
being  further  off  from  the  aorta,  and  somewhat  lower, 
on  account  of  the  liver  being  on  that  side,  the  right 
artery  is  longer,  and  is  covered  by  its  emulgent  vein. 
When  the  emulgent  artery,  which  is  short  and  very 
thick,  arrives  at  the  concave  edge  of  the  kidney,  it  is 
divided  into  three  or  four  large  branches,  which  sur- 
round the  pelvis,  or  beginning  of  the  ureter,  plunge 
into  the  substance  of  the  kidney,  and  inosculate  and 
make  arches  with  each  other.     Thus,  in  supplying  the 
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kidney  within  its  substance,  they  form  circles  and 
arches  over  the  roots  of  the  papillae  uriniferae. 
.  Before  the  emulgent  arteries  enter  into  the  substance 
of  the  kidney,  they  usually  give  off  small  arteries,  as 
has  been  already  mentioned,  to  the  lower  part  of  the 
capsular  renales,  to  the  upper  part  of  the  ureters,  and 
to  the  fat  surrounding  the  kidneys. 

ARTERIA    SPERMATICA. 

The  SPERMATIC  ARTERY,  or  artery  of  the  testicle,  is 
one  of  the  most  singular,  both  for  its  extreme  sraallness 
and  great  length,  and  for  its  important  office.  It  arises 
on  each  side  from  the  lateral  parts  of  the  aoii;a,  a 
little  above  the  lower  mesenteric  artery.  The  left  sper- 
matic artery  rises  somewhat  higher,  and  often  comes 
from  the  emulgent  artery  ;  it  descends  from  the  aorta 
almost  in  the  same  line  with  itself;  it  crosses  the  vena 
cava,  and  meets  its  accompanying  vein  upon  the  sur- 
face of  the  psoas  muscle  ;  it  then  forms  the  spermatic 
cord,  and  passes  obliquely  through  the  spermatic  pas- 
sage and  abdominal  ring  ;  before  it  goes  down  into  the 
testicle,  it  gives  out  many  very  small  twigs.  First,  it 
gives  small  twigs  to  the  lat  of  the  kidneys  ;  secondly, 
it  gives  small  branches  to  the  ureters ;  thirdly,  small 
twigs  to  the  peritonaeum;  and  lastly,  small  twigs  to 
nourish  the  spermatic  cord  itself.  When  it  has  passed 
through  the  ring,  it  soon  after  divides  into  many  small 
arteries  for  the  several  parts  of  the  testicle,  four  or 
five  in  number ;  two  of  which  go  to  the  epidydimis, 
and  two  others,  particularly  large,  go  to  the  testicle  ; 
the  largest  of  these  branches  turns  round  the  testicle 
in  a  beautiful  and  serpentine  form,  waving  along  the 
upper  part  of  the  testicle,  viz.  just  under  the  epidy- 
dimis, and  sending  beautiful  coronar}"  branches  down- 
wards all  over  tlie  semicircle  or  convex  surface  of  the 
testis. 

These  are  the  chief  arteries,  viz.  those  of  the  kidney 
and  testicle.  Those  of  the  renal  capsule  I  hold  to  be 
so  irregular,  that  they  hardly  deserve  the  short  dc- 
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i^cription  which  I  have  given  of  them.  The  following 
classes  of  small  and  irregular  arteries  are  equally  insig- 
nificant ;  for  few  authors  have  been  at  the  pains  to 
enumerate  the  arteries  going  to  the  fat  of  the  kidney ; 
and  none  (except  Murray)  have  been  at  the  pains  to 
gather  together  into  one  class  or  description  the  trifling 
arteries  of  the  ureter. 

ARTERI^    ADIPOSE. 

The  ARTERIES  of  the  fat  of  the  kidney  are  extremely 
small,  but  numerous.  The  upper  arteries  come  from 
the  capsular  and  diaphragmatic  arteries,  which  are 
above  the  kidney  ;  the  middle  arteries  of  the  fat  come 
from  the  renal  artery  itself,  from  the  spermatic,  or  even 
from  the  aorta ;  the  lower  arteries  come  from  the  colic 
arteries,  and  one  from  the  spermatic,  which  comes  off 
below  the  kidney,  and  turns  up  towards  its  lower  end. 

arteri^  ureterice. 

As  the  ureter  is  a  long  canal,  its  arteries  come  off 
from  various  parts  which  it  passes.  Its  upper  arteries 
are  from  the  renal  artery  itself,  before  it  enters  the 
kidney ;  and  also  from  the  capsulars  and  spermatics. 
The  middle  arteries  of  the  ureter  are  more  particular 
and  more  important :  they  arise  either  from  the  aorta 
itself,  or  from  the  iliac  artery,  where  the  ureter  crosses 
it ;  and  they  run  far^  both  upwards  and  downwards, 
along  the  canal.  The  lowest  arteries  of  the  ureter 
arise  from  those  of  the  bladder  itself. 

arteri^  lumbales. 

The  LUMBAR  ARTERIES  are  those  which  succeed  to 
the  intercostal  arteries,  and  which  run  parallel  with 
them  ;  performing  the  same  oflSce  in  the  loins  which 
the  intercostals  do  in  the  thorax,  viz.  nourishing  the 
spine  and  the  muscles. 

The  lumbar  arteries  arise  from  the  sides  of  the  ab- 
dominal aorta.  The  first  arteries  go  off  at  right  angles  ; 
the  lower  ones  are  a  Uttle  inclined  downwards.     The 
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right  ones  are  longer,  because  they  have  to  rise  over 
the  spine.  The  arteries  of  both  sides,  as  soon  as  they 
have  left  the  spine,  sink  under  the  psoas  muscle,  and 
go  onwards  behind  it,  round  the  side,  till  they  terminate 
in  the  lateral  muscles  of  the  abdomen.  The  upper- 
most lumbar  artery  is  large  ;  and  as  it  runs  along  the 
lowest  rib  but  one,  it  of  course  gives  arteries  both  to 
the  transverse  or  innermost  muscle  of  the  belly,  and 
also  to  the  diaphragm,  which  indigitates  with  it  in  con- 
sequence of  their  both  taking  their  origin  from  the 
same  ribs.  The  two  lower  lumbar  arteries  are  small, 
and  begin  to  inosculate  with  the  lesser  arteries  about 
the  top  of  the  pelvis. 

Eacii  lumbar  artery  gives  out,  like  the  intercostals, 
two  chief  arteries :  1.  One  which  goes  to  the  spine, 
and  which,  splitting  into  two,  gives  a  larger  twig  to 
the  vertebra  itself;  and  a  smaller  one,  which  enters  the 
sheath,  lies  by  the  nerve,  and  passes  into  the  spinal 
marrow.  2.  A  muscular  branch  which  is  also  divided ; 
for  one  branch  of  it  supplies  the  psoas  muscle,  and 
then  runs  round  within  the  muscles  of  the  abdomen ; 
while  the  otlier  pierces  the  back,  and  supplies  the  sacro- 
lumbalis,  longissimus  dorsi,  and  other  muscles  of  the 
loins. 

• 

RECAPITULATION   AND   PLAN   OF   THE   BRANCHES   OF   THE 

1.  Arteria  Phrenica  Dextra. 

2.  Arteria  Phrenica  Sinistra. 
S.  Arteria  Coeliaca. 
4^  Arteria  Mesenterica  Superior. 

5.  Arteria  Mesenterica  Interior. 

6.  Arteriae  Capsulares. 

7.  Arteria  Renalis  Dextra. 

8.  Arteria  Renalis  Sinistra  |  Arteria  Spermatica 

L     Sinistra. 

9.  Arteria  Spermatica  Dextra. 

10.  Arterise  Lumbales. 

11.  Arteria  Sacro -Media. 

1 2.  Ramilrregulares,  to  the  ureter,periton8eum,&c. 

ARTERIES  OF  THE  PELVia 

The  aorta  divides  into  two  great  arteries,  named  iliac 
"tenea.  The  two  iliac  arteries  move  downwards  to  the 


Aorta 
Abdominalis. 
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brim  of  the  pelvis,  where  they  meet  the  veins  of  the  lower 
extremity  ascending  to  form  the  cava,  and  also  a  vast 
plexus  of  lymphatics  from  the  legs  and  pelvis,  which 
twist  round  the  arteries  and  veins.  The  two  iliac  veins 
lie  upon  the  inner  sides  of  the  two  arteries  ;  and  since 
diese  veins  meet  on  the  right  side  of  the  aorta  to  form 
the  cava,  of  course  the  right  iliac  artery  crosses  the  trunk 
of  the  cava.  This  bifurcation  of  the  aorta  is  much  higher 
than  the  pelvis ;  it  begins  upon  the  fourth  vertebra  of 
the  loins,  so  that  the  abdominal  aorta  is  short,  notwith- 
standing the  great  number  of  its  branches,  and  the  iliac 
arteries  go  off  at  such  an  angle,  that  they  diverge  very 
gradually  j  so  that  when  they  arrive  at  the  top  of  the 
pelvis,  they  are  just  over  the  joining  of  the  haunch-bone 
with  the  sacrum  ;  and  it  is  but  a  very  little  below  this 
again  that  they  divide  into  their  two  great  branches ; 
the  one,  named  the  external  iliac,  which  passes  straight 
forwards  into  the  thigh ;  the  other,  the  internal  iliac, 
which  dives  immediately  down  into  the  pelvis  to  sup- 
ply  the  internal  parts. 

ARTERIA    SACRO-MEDIA. 

The  bifurcation  of  the  aorta  gives  off  only  one  ar- 
tery, which  proceeds  exactly  from  the  fork ;  and  being 
in  the  middle,  it  is  a  single  or  azygous  artery,  which 
has  not  a  fellow.  It  is  small,  long,  very  regular,  and 
passes  down  so  correctly  in  the  middle  of  the  bone, 
that  it  is  named  the  middle  sacral  artery.  It  is 
about  the  size  of  a  crow-quill ;  passes  directly  over 
the  middle  of  that  projecting  point  which  is  named 
the  promontory  of  the  sacrum  ;  it  descends  expressly 
in  the  middle  of  the  bone,  quite  to  the  point  of  the  os 
coccygis.  At  the  place  of  each  vertebra,  (for  t-he 
sacrum  consists  of  vertebrae  now  united  together,)  it 
gives  off  cross  branches,  which  go  across  the  body  of 
the  sacrum  to  inosculate  with  the  lateral  sacral  ar- 
teries. Besides  these,  it  gives  arteries  to  the  substance 
of  the  bone,  and  not  unfrequently  small  arteries  to  the 
rectum.    This  artery  ends  near  the  point  of  the  os 
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coccygis  in  a  forked  or  double  inosculation  with  tlie 
lateral  sacral  arteries  of  each  side. 

ILIACA    INTERNA. 

The  INTERNAL  ILIAC  ARTERY  is  of  vast  sizc ;  it  not 
only  supplies  all  the  parts  within  the  pelvis,  but  sends 
out  by  the  several  openings  of  the  pelvis  those  great 
arteries  which  supply  both  the  private  parts,  and  the 
immense  mass  of  muscle  which  surrounds  the  haunch. 
Thence  the  necessity  and  the  usefulness  of  arranging 
them  under  two  classes :  first,  of  the  lesser  arteries 
which  go  to  parts  within  the  pelvis,  as  to  the  loins,  to 
the  sacrum,  to  the  bladder,  and  to  the  womb  ;  and, 
secondly,  those  larger  arteries  which  go  out  through 
the  several  openings  of  the  pelvis,  the  hips,  the  haunch, 
and  the  private  parts. 

This  artery  we  cannot  describe  in  the  adult,  without 
attending  to  its  condition  and  function  in  the  child ; 
for  it  is  that  indeed  which  gives  it  the  peculiar  form 
which  we  have  to  describe  ;  and  which  especially  gives 
it  that  arch  downwards,  from  the  convexity  of  which 
all  the  great  branches  go  off.  For  in  the  child,  the  in- 
ternal iliac  or  hypogastric  artery  is  extremely  large : 
first,  it  turns  down  into  the  pelvis  with  a  large  circle ; 
then  it  goes  close  to  the  side  of  the  bladder  very  low 
into  the  pelvis ;  then  it  begins  to  rise  again  by  the 
side  of  the  bladder,  out  of  the  pelvis,  and  going  along 
by  the  urachus  (which  is  a  tube  or  ligament  rather 
leading  upwards  from  the  bottom  of  the  bladder,) 
it  goes  out  by  the  navel,  forming  the  umbilical  ar- 
tery. Now  this  sudden  turn  by  the  side  of  the 
bladder  makes  the  artery  convex  downwards,  i.  e.  to- 
wards the  parts  which  it  has  to  supply.  The  artery 
keeps  this  same  form  in  the  adult ;  both  in  the  child 
and  in  the  adult  all  the  great  branches  come  off  from 
the  back  of  this  arch. 
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ORDER  HRST. 

THE     BRANCHES     OF     THE     HYPOGASTRIC     OB    INTERNAL 
ILIAC    ARTERY,    WHICH     REMAIN    WITHIN    THE    PELVIS. 

1.    ILEO-LUMBALIS. 

This  artery  is  so  named,  because  it  so  resembles  the 
lumbar  arteries  that  it  might  be  mistaken  for  the  last 
of  them ;  and  because  it  belongs  equally  to  the  haunch- 
bone  and  to  the  loins.  It  goes  off  from  the  outer  side 
of  the  iliac  artery,  about  an  inch  below  the  bifurca- 
tion ;  it  is  about  the  size  of  the  lumbar  arteries,  or  a 
little  larger ;  it  turns  in  behind  the  iliac  artery,  and 
passes  under  the  psoas  muscle ;  its  trunk  is  shorty  for 
it  splits  immediately  into  its  iliac  and  lumbar  branches. 
The  lumbar  branch  goes  off  betwixt  the  last  vertebra 
of  the  loins  and  the  inner  end  of  the  ilium,  and  goes 
directly  upwards ;  it  gives  its  branches  about  the  psoas 
muscle.  The  iliac  branch,  setting  off  from  the  same 
point,  runs  straight  outwards,  lodges  itself  under  the 
edge  or  crista  ilii,  and  supplies  the  iliacus  internus 
muscle  by  a  superficial  bjranch ;  and  it  nourishes  the 
bone  by  a  deeper  branch,  which  lies  close  in  the  hollow 
of  the  naunch. 

2.     ARTERI^    SACRiE    LATERALES. 

The  LATERAL  ARTERIES  of  the  SACRUM  are  very 
generally  three  or  four  in  number.  Sometimes  we  find 
one  general  artery  coming  off  from  the  iliac,  or  from 
the  ileo-lumbar  artery,  running  down  all  the  side  of 
the  sacrum,  and  giving  off  the  lateral  sacral  arteries ; 
but  much  more  frequently  we  find  three  distinct  ar- 
teries coming  off  from  the  sides  of  the  iliac  artery, 
which  run  across  the  sacrum  in  the  following  manner, 
to  inosculate  with  the  middle  sacral  artery  :  First,  each 
lateral  sacral  artery  has  one  large  branch,  which  runs 
along  the  fore  part  of  the  sacrum,  runs  along  the  naked 
bone,  and  inosculates  with  the  middle  sacral  artery : 
Secondly,  another  branch,  still  larger,  dives  into  each  of 
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the  sacral  holes,  which  not  only  nourishes  the  nerves,  and 
the  sheath  of  the  cauda  equina,  and  the  bone  itself,  by 
one  branch,  but  penetrates  by  another  branch  through, 
the  posterior  sacral  hole,  and  supplies  the  periosteum, 
the  great  ligaments  which  join  the  ilium  to  the  sacrum, 
and  the  root  also  of  the  sacro-lumbalis,  and  glutseal 
muscles.  From  these  two  branches,  (viz.  to  the  spine 
and  to  the  posterior  muscles,)  and  from  the  regularity  of 
these  five  arteries,  (going  from  some  artery  or  other  mto 
each  sacral  hole,)  they  resemble  the  intercostal  and  lum- 
bar arteries,  to  whose  office  and  place  they  have  suc- 
ceeded. 

ARTERIA    HYPOGASTRICAr 

The  HYPOGASTRIC  ARTERY,  or  the  umbilical  artery, 
18  of  great  size  and  importance  in  the  child ;  and  even 
in  the  adult  it  still  remains,  in  this  sense  at  least,  that 
though  the  fore  part  of  it  (where  it  turns  up  by  the 
side  of  the  bladder)  is  closed,  even  that  part  is  stiD 
known  by  a  round  ligamentous  substance^  into  which  it 
is  converted,  and  which  we  easily  trace  up  to  the  navel, 
where  the  artery  meets  its  fellow  of  the  other  side. 

This  artery  is  even  in  the  adult  body  pervious  down 
to  the  side  of  the  bladder,  where  in  Man  it  gives  one 
long  and  slender  artery,  sometimes  two,  which,  go  to 
the  sides  of  the  bladder ;  and  in  Women,  small  arteries 
to  the  womb,  sometimes  to  the  rectum  ;  but  these 
branches  are  quite  irregular  in  number  and  size. 

ARTERIA    VESICALES. 

The  ARTERIES  of  the  bladder  are  extremely  irre- 
gular both  in  number  and  size;  for  it  is  to  be  con- 
sidered, that  the  bladder  being  a  round  body  placed 
amidst  great  arteries,  and  being  itself  membraneous, 
^d  needing  but  few  or  but  small  branches,  it  gets 
them  from  various  sources.  Very  generally  the  hypo- 
gastric, just  before  it  closes  into  a  u^unent,  sends  one 
or  more  small  arteries  downwards  and  forwards  to  the 
neck  of  the  bladder,  at  that  part  where  the  vesiculae 
seminales  lie ;  and  of  course  the  vesiculae  and  the 
prostate  gland  get  small  twigs  from  this  artery  of  the 
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bladder  ;  sometiines  also  the  bulb  of  the  urethra  has  a 
smdl  artery  from  it 

ARTERIJB    HiEMORRHOIDALES. 

The  arteries  of  the  rectum  are  all  named  haemor- 
rhoidal  arteries.  The  upper  hsemon*hoidal  artery  is 
the  great  branch  of  the  lower  mesenteric  continued 
to  tne  pelvis.  The  middle  haemorrhoidal  artery  is 
one  which  sometimes  comes  from  the  hypogastric 
artery,  but  very  often  from  the  pudic  artery,  insomuch 
as  to  be  reckoned  among  its  regular  branches.  The 
lower,  or  the  external  haemorrnoidal  artery,  almost 
always  is  a  branch  of  the  pudic  artery,  or  that  artery 
which  goes  to  the  penis.  Two  great  arteries,  one 
going  to  the  rectum  and  another  to  the  womb,  are  the 
last  which  the  hypogastric  gives  off  before  it  degene- 
rates into  a  ligament. 

ARTERIA   HJEMORRHOIDEA   MEDIA. 

The  middle  hemorrhoidal  artery  is  not  a  large 
branch.  Often  we  do  not  find  it,  but  other  arteries 
supplying  its  place ;  sometimes  again  it  is  so  large  as 
to  give  off  both  the  uterine  and  the  lateral  sacral  ar- 
teries ;  but  in  general  it  is  small.  It  comes  off  ft-om 
the  hypogastric  opposite  to  the  glutseal  artery  (pre- 
sently to  be  described) ;  it  touches  the  rectum  below 
its  middle,  and  descends  curUng  and  winding  chiefly 
along  its  fore  part  quite  to  the  anus  ;  and  often  it  gives, 
as  it  runs  betwixt  the  rectum  and  bladder,  arteries  to 
the  bladder,  prostate  gland,  and  vesicular  seminales. 
It  is  this  artery  also  which  in  women  gives  small 
branches  to  the  vagina. 

ARTERIA   UTERINA. 

The  womb  has  four  arteries,  two  from  each  side ; 
the  uppermost  that  which  enters  by  the  upper  comers 
of  the  womb,  comes  from  the  aorta,  corresponds  with 
the  spermatic  in  Man,  runs  along  the  broad  ligament 
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towards  the  ovaria.  The  lower  artery  of  the  womb, 
and  the  largest,  comes  from  the  hypogastric,  enters  the 
womb,  where  it  is  connected  with  the  vagina,  and  runs 
upwards  along  the  sides  of  the  womb  to  meet  the  sper- 
matic; and  it  sends  also  at  the  same  time  branches 
downwards  into  the  vagina,  and  forwards  upon  the 
bladder,  where  it  adheres  to  this  part  of  the  womb. 

This  uterine  artery  arises  from  the  hypogastric  near 
the  origin  of  the  haemorrhoidal  artery ;  and  when  it 
enters  the  womb  it  becomes  very  tortuous. 

These,  then,  are  the  chief  arteries  of  the  rectum, 
bladder,  womb,  vesiculse  seminales,  and  other  parts 
within  the  pelvis. 

ORDER  SECOND. 

OF    THE   ARTERIES    WHICH    GO    OUT   FROM   THE   PELVIS 
TO    THE    HAUNCHES,    HIPS,    AND  PRIVATE    PARTS. 

In  this  second  class  or  order  there  are  just  four  great 
Series ;  one  which  goes  over  the  back  of  the  haunch- 
bone  to  the  glutaeal  muscle,  named  Glutseal  artery; 
one  going  downwards  over  the  tuber  ischii  to  the  hip, 
named  the  Ischiatic  artery ;  one  which  goes  out  of 
the  pelvis,  returns  into  it  again,  and  passes  out  a 
second  time  by  the  root  of  the  penis,  named  the  Pudic 
artery ;  and  one  which  passes  out  through  the  thyroid 
hole  into  the  deep  muscles  at  the  top  of  the  thigh, 
named  Obturator  artery.  All  these  larger  arteries  go 
off  from  the  convex  of  that  arch  which  the  hypogastric 
forms,  and  move  backwards  and  downwards,  in  order 
tjo  escape  from  the  pelvis. 

Let  it  be  remembered,  that  the  iliac  artery  forks  just 
at  the  meeting  of  the  ilium  and  sacrum ;  that  the  great 
sacro-sciatic  notch  is  formed  by  this  joining  of  the  ilium 
and  sacrum,  and.  is  just  under  the  junction  of  these 
two  bones  ;  that  the  glutasal  artery  passes  out  by  this 
9acro-sciatic  hole  ;  and  that  of  course  it  is  the  first,  as 
well  as  the  greatestt  of  those  three  arteries  which  turn 
backward^  out  of  the  pelvis. 
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ARTERIA    GLUT^A. 


The  GLUTEAL  ARTERY  gocs  ofF  froiu  the  internal  iliac 
immediately  after  the  lateral  sacral  arteries.  It  is  ex- 
ceedingly large,  thick,  and  short,  within  the  pelvis,  for 
it  immediately  turns  over  the  bone  :  the  turn  which  it 
makes  over  the  naked  bone  is  backwards  and  upwards ; 
it  instantly  divides  itself  into  a  great  leash  of  vessels, 
which  spread  in  every  direction,  supply  the  two  glutaeal 
muscles,  and  turn  and  ramify  upon  the  back  of  the 
haunch-bone,  just  as  the  great  scapular  arteries  play 
over  the  surface  of  the  scapula. 

The  pyriform  muscle  goes  out  from  the  pelvis  at  the 
same  great  opening  with  the  glutaeal  artery,  and  the 
artery  is  accompanied  by  some  of  the  roots  of  the  great 
sciatic  nerve :  the  artery  passes  out  over  the  pyriform 
muscle,  betwixt  it  and  the  bone  ;  and  when  the  glutaeal 
artery  is  to  give  out  its  branches,  it  splits  into  two 
great  branches  at  the  edge  of  the  glutaeus  medius. 
muscle.  By  this  splitting,  the  glutaeal  artery  is  arranged 
thus :  First,  one  great  branch  passes  under  the  glutaeus 
medius,  of  consequence  it  is  naked  upon  the  back  of 
the  ilium;  it  sends  one  large  and  beautiful  artery, 
which  courses  round  the  bone  according  to  the  line  of 
the  crista  ilii,  which  supplies  all  the  upper  half  of  the 
haunch-bone  with  its  nutritious  arteries,  and  supplies 
of  course  all  the  upper  half  of  the  great  or  outermost 

Slutasal  muscle,  where  it  arises  from  the  spine  and 
orsum  of  the  ilium.  Another  large  bunch,  still  be- 
longing to  this  deeper  artery,  passes  under  the  thickest 
part  of  the  belly  of  the  glutaeus  medius,  lies  upon  the 
smaU  fan-like  muscle  named  glutaeus  minimus,  and 
gives  innumerable  great  branches  to  the  middle  and 
lesser  glutsei  muscles,  and  to  the  joint  of  the  thigh- 
bone. 

The  other  great  branch  of  the  glutaeal  artery  slips  in 
betwixt  the  glutasus  major  and  the  glutaeus  medius ; 
and  as  it  lies  betwixt  these  two  great  muscles,  it  gives 
a  prodigious  number  of  branches  to  each,  but  chiefly  to 
the  great  gluta^al  muscle. 
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AftTEBIA    ISCHIATICA. 

The  SCIATIC  ARTERY  IS  SO  named,  because,  instead 
of  going  upwards  with  this  crooked  turn  towards  the 
haunch,  it  goes  obliquely  downwards  to  the  hip,  in  the 
direction  of  the  main  artery  from  which  it  comes.  It 
comes  oiFfrom  the  iliac  about  an  inch  lower  than  the 
glutEeal,  and  is  next  to  it  in  size,  almost  equal,  when 
(as  it  often  happens)  the  pudic  artery  is  derived  from 
it.  The  glutfeal  artery  should  be  contrasted  with  it  thus: 
the  glut£eal  goes  out  above  the  pyriform  muscle  ;  the 
sciatic  goes  out  below  it ;  the  gfutBeal  turns  upwards 
over  the  haunch-bone,  the  sciatic  turns  downwards 
along  the  hip ;  the  gluteal  spreads  its  arteries  wide 
with  sudden  and  crooked  angles  ;  the  sciatic  sends  its 
arteries  downwards  in  a  gentle  waving  form,  or  almost 
straight,  and  so  numerous  as  to  be  compared  with  a 
lash  of  many  thongs  proceeding  from  one  shaft. 

Often  the  gluteal  artery,  beibre  it  passes  out  of  the 
pelvis,  gives  small  twigs  to  the  rectum,  to  the  bone, 
and  to  the  pyriform  muscle ;  and  in  like  manner  the 
ischiatic,  before  it  escapes  from  the  pelvis,  gives  also 
trivial  branches  to  the  rectum,  and  to  the  pyramidal 
muscle. 

The  branches  of  so  great  an  artery,  ramifying  merely 
among  muscles,  and  among  such  a  vast  variety  of 
muscles,  can  neither  be  named,  nor  are  worth  naming. 
All  that  is  to  be  desired  is,  to  know  the  trunk,  and  the 
general  direction  in  which  its  greater  branches  go. 
Among  these  branches  there  are  few  remarkable. 

First,  The  coccygeal  artery  turns  quick  backwards 
upon  the  sciatic  ligaments,  and  lying  under  the  glutseus 
magnus;  and  passing  along  by  the  direction  of  the  liga- 
ment, it  arises  at  that  part  of  the  sacrum  whence  the 
ligament  takes  its  rise  ;  and  turning  downwards  upon 
the  coccyx,  and  upwards  upon  the  back  of  the  sacrum, 
it  inosculates  with  the  sacral  arteries  through  the  pos- 
terior holes.  Secondly,  Another  branch,  more  remark- 
able for  its  office  than  its  size,  runs  downwards  along 
the  sciatic  nerve,   supplying  its  coats  and  substance. 
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But  the  great  branch  of  this  artery  sends  a  confused 
lash  of  arteries  downwards,  which  give  arteries,  first 
to  the  glutasal  muscles  and  pvriformis,  and  then  down- 
wards to  all  those  muscles  of  the  back  of  the  thigh  which 
arise  about  die  knob  or  tuber  of  the  ischium.  In  short, 
all  its  chief  branches  are  muscular  ;  and  the  artery  is 
remarkable  for  no  other  peculiarity  than  this,  that  its 
inosculations  downwards  with  the  reflected  arteries  of 
the  thi^h  are  so  frequent,  that  these  alone  may  save 
the  limo  in  wounds  of  the  femoral  artery  above  its 
profunda,  or  that  great  branch  which  Belongs  to  the 
thigh. 

ARTERIA    PUDICA    COMMUNIS. 

The  COMMON  puDic  ARTERY  •,  or  the  artery  of  the 
external  parts  of  generation,  is  the  third  great  artery 
which  goes  out  from  the  pelvis  backwards.  And  there 
is  in  the  course  of  this  artery  a  peculiarity  which  is 
never  fully  explained  ;  and  being  unexplained,  makes 
the  succeeding  description  quite  defective  and  lame : 
and  it  is  this.  The  pudic  artery  (which  is  nearly  of 
the  size  of  a  writing  quill)  usually  comes  off  as  a  branch 
from  the  sciatic  artery :  it  goes  out  from  the  pelvis 
along  with  the  sciatic  artery  through  the  lower  part  of 
the  sciatic  notch,  under  the  lower  edge  of  the  pyriform 
muscle,  over  the  upper  sacro-sciatic  ligament.  But  no 
sooner  has  it  made  its  appearance  along  with  the  sciatic 
artery,  and  emerged  from  the  pelvis,  than  it  returns 
into  the  pelvis  again  :  it  does  not  go  over  the  outside 
of  the  tuber  ischii^  and  so  down  to  the  perinseum  ;  but 
it  just  appears  out  of  the  pelvis,  rises  over  the  upper 
sacro-sciatic  ligament,  gives  out  a  few  branches,  turns 
in  again  under  the  lower  sacro-sciatic  ligament,  or 
rather  under  the  spine  or  sharp  ridge  of  the  tuber  ischii, 
whence  that  ligament  arises  :  it  is  now  within  the  pelvis 
again  ;  it  lies  flat  against  the  inner  surfece  of  the 
ischium  ;  it  runs  along  by  the  direction  of  that  bone 
till  it  approaches  the  sympbjBis  pubis,  where  the  root 

*^It  is  named  often  the  circumflex  pudic  artery,  the  internal 
pudic  artery,  the  middle  pudic  artery,  the  great  pudic  artery. 
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of  the  penis  is.  It  there  dives  into  the  root  of  the 
penis,  having  just  before  given  off  that  branch  which 
goes  to  the  perinaeum.  It  is  this  long  artery,  running 
naked  and  unprotected  along  the  whole  inner  side  of 
the  ischium,  bending  as  the  arch  of  the  ischium  and 
pubis  bends,  that  is  cut  by  ignorant  lithotomists,  which 
a  broad  gorget  is  sure  to  wound,  and  which  can 
be  safe  only  by  our  exchanging  the  gorget  for  the 
knife. 

The  branches  of  the  pudic  artery  are  chiefly  these : 
First,  Before  it  proceeds  out  of  tne  pelvis,  it  usually 
sends  branches  inwards  to  the  neck  of  the  bladder, 
vesicnlae  seminales,  and  prostate  gland.  Secondly, 
When  it  emerges  from  the  pelvis,  and  while  bending 
over  the  sacro-sciatic  ligament,  it  gives,  like  the  sciatic 
artery,  chiefly  muscular  branches :  it  gives  twigs  to  the 
sacro-sciatic  ligament  and  pyriform  muscle ;  others  go 
to  the  gemini  muscles,  and  turn  over  them  to  the  great 
trochanter,  and  to  the  hip-joint,  reaching  as  far  as  the 
acetabulum  ;  others  spread  over  the  tuber  ischii,  to 
which  they  give  arteries,  which  go  outwards  along  the 
three  muscles  of  the  thigh  which  arise  from  this  point ; 
and  it  sends  inwards  from  this  part  an  artery  which 
encircles  the  verge  of  the  anus,  and  belongs  to  the 
sphincter  and  levator  ani  muscles.  This  branch  is 
named  the  lower  or  external  h^emorrhoidal  artery  : 
and  other  branches  it  sends  forwards  into  the  perinaeum ; 
but  these  are  smaller  and  less  regular  arteries :  they 
are  not  what  are  distinguished  by  the  peculiar  name 
of  perinaeal  arteries.  This  artery,  like  the  ischiatic, 
ends  every  where  in  inosculations  with  the  reflected 
arteries  of  the  thigh. 

Thirdly,  The  artery  returning  again  into  the  pelvis, 
and  running  along  under  the  flat  internal  surface  of 
the  ischimn,  gives  off  many  small  branches  to  the 
bladder,  prostate  gland,  vesiculae  seminales,  and  rec- 
tum. But  when  it  has  reached  the  perinaeum,  and  is 
about  to  emerge  from  the  pelvis  a  second  time,  and  go 
into  the  root  of  the  penis,  it  gives  out  three  chief 
arteries ;  one  to  the  perinaeum,  one  to  the  body  of  the 
penis,  one  to  the  back  of  the  penis,  thus  : 
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When  the  artery  has  approached  nearly  to  the  nius- 
culus  transversalis  perinaei,  it  splits  into  two  branches ; 
one  of  which  is  the  artery  of  the  perinseum,  the  other 
is  the  proper  artery  of  the  penis. 

ARTERIA  PERIN.EI. 

The  ARTERY  of  the  PERiXiEUM  passes  under  the  trans- 
versalis perinaei,  and  betwixt  the  accelerator  and  erector 
penis ;  in  short,  it  comes  out  from  that  triangular 
cavity  which  we  cut  into  in  lithotomy :  in  which 
operation  of  course  this  branch  cannot  escape.  The 
artery  having  escaped  from  this  triangular  cavity,  runs 
forwards  along  the  perinaeum  for  two  or  three  inches, 
according  to  the  size  of  the  subject,  growing  very 
sensibly  smaller  as  it  goes  along.  It  is  chiefly  for 
supplying  the  skin  and  muscles  of  the  perinaeum  ;  and 
gives  these  branches :  1.  When  it  has  just  come  out 
from  the  triangular  hollow,  it  gives  off  from  its  root 
one  branch  at  right  angles,  whiclvgoes  directly  across 
the  perinaeum ;  it  keeps  the  course  of  the  transverse 
muscle;  it  may  be  named  arteria  transversalis 
PERiN^i,  and  ends  about  the  sphincter  ani.  2.  It  gives 
branches  to  the  accelerator  and  erector  muscles.  3.  It 
gives  branches  to  the  scrotum  ;  and  being  continued 
along  the  corpus  cavernosum  of  each  side,  it  ends  upon 
the  tendinous  sheath  which  binds  the  corpora  caver- 
nosa.    Thus  ends  the  perinaeal  artery. 

• 

ARTERIA    PENIS. 

The  PROPER  ARTERY  of  the  PENIS  is  the  continued 
trunk  of  the  pudic  artery.  It  is  much  larger  than  this 
perinaeal  branch ;  is  as  big  as  a  crow-quill  ;  it  keeps 
still  close  to  the  bone,  while  the  perinaeal  artery  goes 
outwards ;  it  at  last  touches  the  symphisis  pubis,  and 
of  course  pierces  the  corpus  cavernosum,  just  where  it 
takes  its  rise  from  the  leg  of  the  pubis :  and  here  it 
splits  into  two  great  branches  ;  one  to  the  corpus  caver- 
nosum, and  one  to  the  back  of  the  penis,  or  rather  into 
three,  since  there  is  on6  also  for  the  bulb  of  the  urethra. 

The  bulb  of  the  urethra  is  quite  insulated  in  the 
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Eerinsutn,  while  the  corpora  cavernosa  arise  from  the 
one.  Now,  first,  as  the  artery  of  the  penis  is  passing 
by  the  side  of  the  bulb,  it  gives  off  an  artery  to  the 
bulb  sidewise,  which  in  part  plunges  into  the  bulbous 
substance,  and  in  part  is  scattered  upon  the  accelerator, 
prostate  gland,  &c. 

Secondly,  The  artery  having  risen  to  the  place  where 
the  root  of  the  corpus  cavernosum  is,  gives  oflF  that 
artery,  which  runs  small  and  delicate  along  all  the 
back  of  the  penis,  till  it  ends  at  last  in  a  branch  which 
encircles  the  corona  glandis.  This  is  named  the  arteria 
dorsalis  penis. 

Thirdly,  The  artery  now  plunges  deep  into  the 
proper  substance  of  the  penis  ;  the  artery  of  each  side 
goes  into  each  corpus  cavernosum  at  its  root,  and  splits 
into  two  branches ;  these  run  chiefly  along  the  septum, 
or  partition  betwixt  the  corpora  cavernosa,  of  each 
side.  It  is  this  artery  which  pours  out  blood  so  freely 
into  the  ceUs  of  the  penis,  and  causes  erection. 

These  three,  the  glutaeal,  the  sciatic,  and  the  pudic 
arteries,  are  the  only  ones  which  go  out  from  the  pelvis 
behind,  and  one  only  goes  out  by  an  opening  on  its 
fore  part,  or  rather  its  lower  part,  viz.  the  obturator 
artery. 

ARTERIA    OBTURATORIA. 

The  OBTURATOR  ARTERY  is  SO  named  from  its  passing 
through  the  thyroid  hole.  No  artery  is  less  regular  in 
its  origin  ;  arising  sometimes  from  the  iliac,  sometimes 
from  the  hypogastric,  and  not  unfrequently  from  the 
root  of  the  epigastric  artery :  in  which  case  it  turns 
back  again  over  the  pubis,  coming  into  the  pelvis  be- 
hind the  ring.  But  no  artery  is  more  regular  in  its 
destination ;  a  considerable  artery  always  passes  through 
the  thyroid  hole,  to  supply  the  muscles  which  take 
their  origin  from  the  membrane,  and  from  the  ramus 
of  the  OS  pubis. 

The  obturator  artery,  arising  from  the  iliac  or  hypo- 
8^tric,  runs  along  the  upper  edge  of  the  pelvis,  by  the 
tower  edge  of  the  psoas  muscle,  accompanied  with  the 
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obturator  nerve,  which  is  to  so  through  the  hole  along 
with  it  Having  arrived  at  the  fore  part  of  the  pelvis, 
it  slips  through  the  oval  hole  by  a  very  small  opening, 
which  is  in  the  upper  part  of  the  tendinous  membrane, 
which  closes  that  hole,  and  which  is  consequently  at 
the  upper  edge  of  the  obturator  internus  muscle.  The 
artery,  before  it  passes  out  of  the  pelvis,  often  gpives 
branches  of  considerable  size  downwards  to  the  neck 
of  the  bladder,  prostate  gland,  and  vesiculae ;  to  the 
iliacus  internus,  and  psoas  muscles,  and  to  the  lym- 
phatic glands  which  lie  upon  them ;  and  there  is 
always  a  branch,  which  encircles  the  upper  part  of  the 
foramen  thyroideum,  lies  close  upon  the  bone,  and 
gives  its  twigs  upwards  into  the  muscles  of  the  belly. 

After  the  artery  has  passed  along  with  its  nerve 
through  the  thyroid  hole,  it  comes  into  the  very  heart 
or  central  part  of  the  thigh.  Almost  all  its  branches 
are  muscular ;  none  are  worth  distinguishing  by  name ; 
it  is  only  the  general  tendency  of  the  artery  that  needs 
to  be  explained.  It  divides  into  two  chief  branches, 
taking  opposite  directions.  The  first  is  deeper;  il 
turns  downwards  and  outwards  towards  the  hip-joint. 
It  performs  three  services  here  ;  it  gives,  first,  arteries 
to  the  periosteum,  to  the  capsule,  and  to  the  gland 
within  me  acetabulum ;  it  gives  also  large  branches  to 
the  obturator,  quadratus  femoris,  and  all  the  great 
muscles  which  immediately  surround  the  joint ;  it  also 
fcHins  very  large  and  important  anastomoses  round  the 
joint,  with  the  sciatic  and  pudic  arteries,  from  the 
pelvis,  and  with  the  reflected  arteries  from  the  thigh. 

The  more  superficial  branch  of  the  thyroid  sends  all 
its  branches  into  the  great  muscles  upon  the  inner  side 
of  the  thigh  coming  from  the  pubis.  Its  chief  branches 
are  to  the  upper  part  of  the  triceps  muscle ;  it  some- 
times gives  branches  even  to  the  superficial  muscles,  as 
the  gracilis  and  sartorius ;  always,  at  least,  small  twigs 
pass  through  these  muscles  to  the  skin  of  the  thigb 
and  to  the  scrotum.  Of  these  two  arteries,  this  super- 
ficial qne^encircles  the  inner  edge  of  the  thyroid  hole, 
or  thsit  which  is  next  the  pubis,  with  one  of  its 
branches ;  while  the  deeper  artery  encircles  the  outer 
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edge,  or  that  which  is  next  to  the  hip-joint ;  so  that 
they  meet  upon  the  bone  inosculating  with  each  other. 
The  following  is  a  very  common  order  of  the  branches 
of  the 

''I.  Arteria  Uio-lurobalis. 
2.  Arteries  Sacrae  Laterales^ 

Arteria  Iliaca     ^-  Arteria  Hypogastrica- 
ARTERiA  ILIACA  .  ^   Arteria  Obturatoria. 
INTERNA.  ^^  Arteria  Glutsea. 

6.  Arteria  Ischiatica. 

7.  Arteria  Pudica  Communis. 


ARTERIES  OF  THE  LOWER  EXTREMITY. 

ILIACA   EXTERNA. 

The  EXTERNAL  ILIAC  ARTERY  is  that  branch  of  the 
common  iliac  which  descends  under  Poupart's  ligament 
into  the  thigh.  The  internal  iliac  or  artery  of  the 
pelvis  parts  from  this  within  the  pelvis  at  the  joining 
of  the  ilium  and  sacrum.  The  external  iliac  passes 
down  into  the  thigh,  not  bending  aloiig  the  upper  edge 
or  brim  of  the  pelvis,  directed  by  the  lower  edge  of 
the  psoas  muscle,  which  also  descends  into  the  thigh. 
This  great  artery  is  accompanied  by  the  anterior  crural 
nerve  ;  its  corresponding  vein  lies  by  the  side  of  it ; 
the  lymphatics  of  the  thigh  creep  upwards  along  this 
artery  into  the  pelvis ;  and  when  the  artery  descends 
into  the  thigh,  it  passes  so  over  the  bulging  part  of  the 
acetabulum  and  head  of  the  thigh-bone,  that  it  is  felt 
projecting  there  and  beating  with  amazing  force. 

ARTERIA   EPIGASTRICA. 

The  EPIGASTRIC  ARTERY,  SO  named  from  its  running 
up  along  the  belly,  goes  off  from  the  inner  side  of  the 
external  iliac  artery  about  an  inch  before  it  passes  out 
into  the  thigh. 

The  epigastric,  when  first  given  ofl^  turns  downwards 
^ith  a  fillip  round  turn  till  it  touches  Poupart's  ligament. 
The  peculiarity  of  its  course  here  must  be  very  care- 
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fully  attended  to.  The  femoral  artery  lies  at  the  very 
outer  margin*  of  the  opening,  called  the  crural  arch. 
The  Fallopian  ligament  forms  the  upper  line  of  the 
crural  arch.  The  epigastric  artery  moves  inwards  and 
downwards  with  the  Fallopian  ligament,  running  along 
its  lower  edge  ;  then  it  crosses  the  opening  called  the 
abdominal  ring,  behind  the  ring,  and  also  behind  the 
spermatic  cord  which  passes  through  the  ring ;  then  it 
mounts  by  the  border  of  the  transverse  muscle,  and 

gets  to  the  rectus  muscle  of  the  belly ;  but  it  is  pretty 
igh  before  it  touches  the  side  of  the  rectus,  and  lying 
on  the  outside  of  the  peritonaeum,  and  on  the  inner 
surface  of  the  rectus  muscle,  and  keeping  in  the  direct 
line  of  the  rectus  muscle  near  its  centre,  or  rather 
nearer  the  outer  edge  of  the  muscle,  and  inclining  in- 
wards, it  mounts  from  the  groin  to  a  little  below  the 
borders  of  the  thorax,  where  it  inosculates  very  freely 
with  the  internal  mammary  artery.  These  are  the 
inosculations  which  were  mentioned  in  speaking  of  the 
internal  mammary  artery.  Through  its  whole  course 
this  artery  is  so  large  as  to  make  its  wounds  important : 
we  should  know  where  to  stop  it  in  wounds ;  we  should 
remember  to  avoid  it  in  opening  or  extirpating  tumours. 
I  have  seen  some  confusion  and  much  loss  of  time 
during  an  operation,  from  not  attending  to  this.  The 
main  artery  must  be  remembered :  its  branches  are  of 
little  value.  The  only  branches  which  it  is  at  all  ne- 
cessary to  mention  are,  first,  one  small  twig,  which  it 
sends  downwards  along  the  spermatic  cord  ;  soon  after 
entering  under  the  abdominal  muscle,  it  gives  off  a 
large  branch  almost  equal  to  the  artery  itself,  which 

goes  directly  towards  the  navel,  and  ends  there.  This 
ranch  goes  obliquely  across  the  muscle,  while  th(5 
main  artery  follows  the  general  line  of  the  muscle,  and 
gives  branches  on  every  side  to  the  rectus,  trans versalis, 
obliquus ;  in  short,  to  all  the  muscles  of  the  abdomen, 
and  spreads  its  last  branches  very  freely  about  the 
lower  border  of  the  chest. 

*  Viz.  that   end  of  the  slit   or  arch  which    is  nearest   to   the 
haunch -bone. 
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ARTERIA    CIRCUMFLEXA   ILIUX. 

The  CIRCUMFLEX  ARTERY  of  the  HAUNCH  is  named 
ciRCUMFLEXA  from  its  turning  directly  backwards,  and 
ILIUM  from  its  passing  along  the  hollow  of  the  haunch- 
bone. 

It  is  smaller  than  a  crow-quill ;  it  goes  off  from  the 
outside  of  the  external  iliac  artery  opposite  to  the  epi- 
gastric, or  rather  a  little  lower  ;  exactly  at  that  point 
where  the  outer  end  of  the  Fallopian  ligament  begins 
in  the  haunch-bone.  It  runs  backwaros  in  a  curved 
line  along  the  hollow  of  the  haunch-bone,  curving 
along  the  crista  ilii,  or  ridge  of  the  ilium,  under  which 
it  lies.  Its  line  is  along  the  most  naked  part  of  the 
bone,  where  the  internal  iliac  muscle  begins  on  one 
hand,  and  the  transverse  muscle  of  the  belly  on  the 
other:  in  short,  it  runs  along  all  the  upper  edge  of 
the  internal  iliac  muscle,  quite  round  almost  to  the 
lumbar  spine,  where  it  joins  the  ileo-lumbar  artery  by 
small  inosculations ;  for  at  this  place  the  reflected  iliac 
artery,  which  grows  gradually  and  sensibly  smaller,  is 
almost  spent*  There  are  no  remarkable  branches 
which  deserve  to  be  described,  or  even  to  be  named, 
unless  it  be  one  which  goes  off  early,  near  the  head  of 
Poupart's  ligament,  and  gives  branches  to  the  ligament, 
to  the  sartorious  muscle  which  arises  at  the  same  point 
of  the  haunch-bone,  and  to  the  edge  of  the  iliac  muscle* 
And  as  it  runs  along  betwixt  the  iliac  muscle  on  the 
one  hand,  and  the  transverse  of  the  belly  on  the  other, 
it  gives  many  branches  downwards  to  the  internal  iliac 
&nd  psoas  muscles,  and  to  the  substance  of  the  bone ; 
and  upwards  it  gives  three  or  four  branches  into  the 
abdominal  muscles,  which  go  so  far  along  the  belly  as 
to  inosculate  with  all  its  other  arteries. 

THE    CRURAL   ARTERY. 

The  projection  of  that  part  of  the  great  artery  which 
is  very  often  called  the  femoral  artery,  but  with  more 
propnety  the  crural  artery,  is  occasioned  not  merely  by 
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the  naked  pelvis  and  the  head  of  the  femur ;  these 
parts  are  covered  by  the  flesh  and  tendons  of  the  psoas 
magnus  and  iUacus  intemus,  which  also  come  out 
from  the  pelvis  to  the  thigh.  The  artery  Ues  cushioned 
upon  these  muscles;  the  muscles  dive  very  deep  to 
get  at  the  trochanter  minor  or  inner  trochanter  ot  the 
thigh-bone.  The  artery  follows  them ;  and  thus  it  is 
plunged  as  it  were  into  a  deep  cavity,  assumes  a  new 
position,  and  this  constitutes  a  second  pomt  of  descrip- 
tion. 

The  hollow  in  which  the  artery  now  lies  may  be  com- 
pared with  that  of  the  bend  of  the  arm.  The  artery 
now  takes  the  name  of  femoral,  lies  deep  in  a  hollow 
surrounded  by  much  fat  and  many  glands  ;  the  cavity 
is  covered  with  a  very  strong  fascia,  or  tendinous 
sheath,  which  descends  from  the  muscles  of  the  belly 
over  Poupart*s  ligament,  and  which  is  greatly  strength- 
ened at  this  point  by  the  general  fascia  of  the  thigh. 
Here  the  femoral  artery,  instead  of  sending  off  less 
effectual  branches  from  point  to  point  as  it  moves 
downwards,  and  which  could  not  have  convenientlv 
penetrated  through  all  the  thickness  of  the  thigh,  sencb 
off  one  great  branch,  which  furnishes  the  thigh,  whence 
it  is  named  the  muscular  artery  of  the  thigh.  This 
great  artery  goes  off  from  the  femoral  artery  just  like 
the  ulnar  from  the  artery  at  the  bend  of  the  arm,  i.  e. 
very  deep  among  the  muscles,  in  the  triangular  cavity 
above  described.  ITience  it  is  oftener  named  profunda 
than  muscular  artery. 

The  artery  having  sent  down  this  great  branch,  equal 
almost  to  itself  in  size,  is  now  properly  the  femoral 
artery  (arteria  superflciahs  femoris):  and  now  it  in- 
clines outwards  again,  meets  the  inclined  line  of  the 
sartorius,  and  passes  obliquely  under  it,  and  is  covered 
by  it  and  by  the  fascia.  It  is  felt  beating  along  the 
line  of  the  sartorius  muscle ;  and  by  that  line  we  apply 
the  cushion  of  our  tourniquet.  It  retires  from  our 
feeling  only  about  two  hands'  breadth,  or  a  little  more, 
above  the  joint  of  the  knee ;  at  which  place  it  per- 
forates the  triceps  or  great  muscle  of  the  thigh,  gets 
from  the  fore  to  the  back  part,  or,  in  other  words, 
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forsakes  the  thigh  to  go  down  behind  into  the  ham,  • 
where  it    exchanges    its  name  for   that  of  poplitesd 
artery. 

The  popliteal  artery,  when  it  has  got  into  the  ham, 
meets  with  its  corresponding  nerve,  which  is  of  vast 
size ;  and  the  artery  lies  now  flat  upon  the  back  part  of 
the  thigh-bone,  passes  down  in  a  hollow  formed  be- 
twixt its  great  condyles,  lies  flat  upon  all  the  back  of 
the  knee-ioint,  is  enclosed  by  the  two  great  ham-string 
muscles  n*om  above,  and  by  the  two  great  heads  of  the 
gastrocnemii  muscles  below.  But  although  we  say  it 
is  protected,  yet  in  truth  it  is  not  tightly  bound  down 
by  a  fascia  embracing  it,  but  lies  on  the  contrary  so 
loose  and  unsupported  among  the  cellular  substance, 
that  we  have  the  most  certain  evidence  of  its  being 
often  racked  and  strained  in  sudden  or  awkward  motions 
of  the  joint. 

From  the  ham,  the  artery  descends  into  the  leg,  under 
the  heads  of  the  gastrocnemii  muscles;  and  being  lodged 
behind  the  great  bulging,  or  head  of  the  tibia,  below 
the  joint,  it  there  divides  into  three  great  arteries.  One 
passing  down  behind  the  tibia  is  named  posterior  tibial 
artery  ;  one,perforatirig  the  interosseous  membrane  goes 
down  along  the  fore  part  of  the  tibia,  is  named  tibialis 
antica ;  the  third  artery  passing  down  behind  the  fibula, 
is  named  the  fibular  or  peronaeal  artery.  These  may  be 
justly  compared  with  the  three  arteries  of  the  fore-arm ; 
and  as  those  meet  in  arches  upon  the  palm  of  the  hand^ 
these  meet  and  form  similar  arches  on  the  sole  of  the 
foot 

Even  from  this  slight  and  general  description  of  this 
important  artery,  many  conclusions  may  be  deduced 
not  indifferent  to  the  surgeon ;  for  there  are  several 
points  in  the  course  of  this  artery  very  peculiarly 
marked. 

First,  It  is  thrown  so  forwards  by  the  bulging  of  tlie 
pubis,  where  it  forms  the  socket  for  the  thigh-bone,  it 
beats  so  strongly  just  under  the  rim  of  tlie  belly,  that 
we  cannot,  at  least  till  we  try,  doubt  of  its  being  easily 
compressed.  I  see,  indeed,  that  Acrel,  in  very  desperate 
circumstances,  when  his  ligatures  had  given  way  even 
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before  Iiis  eyes,  and  tlie  arteries  burst,  and  after  the 
surgeons  had  been  twice  deluged  with  the  blood  of  the 
femoral  artery,  thouglit  that  he  had  suppressed  this 
arterj',  by  resting  on  it  with  his  thumbs.  But  indeed  the 
poorpatient,  under  these  horrible  circumstances,  as  Acre! 
justly  calls  them,  must  have  fallen  so  faint  and  low,  by 
a  tedious  alarming  operation,  and  by  the  repeated 
bleedings,  that  any  thing  migfit  have  suppressed  the 
pulse  in  the  femoral  artery  when  that  of  the  heart  itseli' 
was  well  nigh  gone.*  But  this  is  one  of  the  points  in 
which  it  is  the  most  necessary  for  every  man  to  speak 
from  his  own  experience.  I  have  tried  it  in  the  moat 
favourable  circumstances  in  a  slender  young  man  ;  and 
when  I  thought  myself  sure  of  the  point,  behold  the 
blood  gushed  out  with  a  whizzing  noise  and  prodigious 
force.  I  have  seen  others  try  it,  and"  fail.  It  is  per- 
haps not  impossible  to  compress  the  femoral  artery  j 
but  it  is  not  an  easy  thing,  and  is  an  expedient  never 
to  be  trusted  where  tlie  life  of  a  fellow-creature  is 
immediately  in  danger.t  Secondly,  The  strong  cover- 
ing of  the  fascia  gives  a  peculiar  form  to  the  aneu- 

*  "  His  ii)  horrCDdis  angustiis,  cum  ncc  nova  ligatura,  Dec  tor- 
cularis  contractione  hsmorrhagia  sisti  posset,  in  trunco  ipso,  dum 
ex  inguine  prolabitur,  poliicibus  firmiter  admotis,  compress ionerii 
instiluere  placuil,  quo  cmuxuB  Bubstitit." 

f  It  is  strange  that  my  brother  came  here  bo  near  tlie  truth, 
and  yet  permitted  it  to  escape  him,  »nd  thnt  those  who  followed  him, 
when  they  thought  they  were  very  sore  upon  him,  were  propagating 
the  same  error.  Thus  we  know  that  a  celebrated  surgeon,  in  a 
public  Hospital,  gave  this  reproof  to  a  pupil  who  still  held  out  for 
the  opinion  of  Mr.  John  Bell,  "That  it  was  dangerous  to  trust 
to  compression."  He  was  amputating  without  the  tourniquet,  and 
having  by  mere  compression  near  the  groin,  Btopped  the  bleeding 
from  the  femoral  artery,  he  directed  the  stump  in  the  face  of 
the  student,  and  let  oiTa  jet  of  blood  upon  him. 

The  fact  is,  ag  it  is  strongly  expressed  by  my  brother,  the  blood 
will  flow,  notwithstanding  the  utmost  compression  of  the  thumb  or 
knuckle  on  the  inguinal  artery;  and  this  he  is  (juiie  right  in  assert- 
ing, "  though  as  many  devils  as  there  arc  tiles  in  llatn  were  com- 
binc^d  against  him."  The  truth  of  the  matter  is,  that  if  the  inguinal 
artery  were  squeezed  with  a  vice,  the  vessels  of  the  thigh  would 
bleed  notwithstanding.     Of  this    I    had   a   good  example   to   the 

Ecunt.     A  little  fellow,  a  French  doctor,  allowing  that  lie  was  not 
ea*y,  said  confidently  he  could  compress  the  great  artery;  for 
whicli  purpose  he  mounted  over  ray  patient.     I  said  to  myself,  *'  My 
R  i 
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rism  of  the  thigh ;  it  keeps  it  flat,  forces  the  Mood 
to  spread  abroad  into  the  surrounding  parts ;  and 
this  deep  driving  of  the  blood  among  the  muscles^ 
together  with  the  great  size  of  the  sac,  and  the  putre- 
faction of  three  or  four  pounds  of  blood,  causes  that 
gangrenous  and  sloughing  condition  of  thg  parts,  by 
tehich  we  are  so  often  foiled  in  our  best  concerted  ope- 
rations, and  after  the  artery  has  been  well  and  fairly 
tied.  Thirdly,  It  is  very  obvious  that  the  profunda 
might  with  more  propriety  be  named  the  femoral  ar- 
tery, since  it  is  the  proper  artery  of  the  thigh  ;  and 
though  Heister,  and  some  of  the  best  among  the  old 
surgeons,  spoke  of  this  division  as  one  which  only 
sometimes  took  place,  we  know  that  a  leg  could  no 
more  be  without  a  profunda  than  without  what  we  call 
the  femoral  artery ;  and  we   also  perceive,  notwith- 


little  friend,  do  your  best,  but  I  wont  tru6t  to  you."    I  began  the 
high  amputation  by  a  cut  with  a  scalpel,  which  laid  bare  the  artery. 
I  passed  a  ligature  round  it,  and  tied  it.     Then  taking  the  amputa- 
ting knife,  I  placed  the  edge  in  the  first  incision,  and  cut  across  the 
artery  just  below  the  ligature,  and  the  muscles  of  the  inside  of  the 
thigh,  by  one  sweep ;  of  course  not  a  drop  of  blood  flowed  down 
from  the  artery,  but  it  flowed  the  other  way !  it  flowed  back  iu 
pulses  from  the  jower  orifice  t    I  remarked  it  to  Mr.  Shaw  at  the 
moment,  who  was  assisting  me,  and  he  caught  the  orifice  betwixt 
his  finger  and  thumb.     My  reader  will  understand  what  happened. 
If  I  had  made  my  incision  in  the  usual  way,  I  should  have  fallen 
into  the  belief  of  the  surgeon  who  squirtea  the  blood  in  the  face 
of  all  unbelievers  in  his  doctrine  and  practice.     But  as  I  had  not 
divided  the  collateral  branches,  and  only  the  trunk  itself,  the  reason 
of  the  discrepancy  of  opinion  was  apparent ;  compress  the  trunk 
ever  so  securely,  if  you  leave  the  circuitous  circulation  free,  the 
blood  will  flow  during  any  operation  on  the  thigh  ;  and,  practically 
considered,  my  brother  is  quite  right :  do  not  trust  to  compression, 
or  you  will  be  convinced  of  your  improper  boldness,  by  being 
deluged  with  blood.     You  tnay,  in  any  operation,  grasp  the   thigh 
with  your  hands,  as  surgeons  aid  before  the  invention  of  the  tour- 
niquet, and  stop  the  haemorrhage  from  the  face  of  the  stump.   Under 
this  security,  if  you  can  trust  to  the  strength  of  your  assistant's 
grasp,  you  may  perform  any  operation.     But  if  you  compress  the 
femoral  or  crural  artery  alone,  and  if  you  allow  the  vessels  of  the 
perineum,  and  hip  and  thyroid  hole,  to  be  free  in  their  connexion 
with  the  vessels  of  the  thich,  you  will  have  a  full  tide  of  blood,  and 
all  the  consequences  which  you  might  expect  from  an  unrestrained 
femoral  artery.— C.B. 
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standing  the   doubts  and  fears  of  some  modern  sur- 
geons, that  when  the  femoral  artery  is  wounded,  it  is 
after  all,   only   a  wound   of  the  artery   of  the  leg# 
Fourthly,  The  large  branches  which  the  profunda  sends 
upwards  round  the  haunch,  inosculating  with  the  sciatic 
and  pudic  arteries,  and  the  branches  which  it  sends 
downwards  to  the  knee,  inosculating  round  that  joint 
with  the  arteries  of  the  leg,  make  this  branch  of  pecu- 
liar importance  to  the  surgeon  ;  for  when  the  artery  is 
wounded  in  the  groin,  above  the  profunda,  this  branch 
saves  the  thigh,  by  iti  inosculations  round  the  haunch  ; 
and  when  the  artery  is  wounded  in  the  thigh,  below 
the  profunda,  or  in  the  ham,  it  saves  the  leg  by  its 
inosculations  round  the  knee  ;  and   when  the  whole 
line  of  the  femoral  artery  has  been  obliterated,  it  has 
saved  the  whole  extremity,  as  I  have  elsewhere  proved, 
by  receiving   the   blood  from  the  arteries  round  the 
haunch,  and  conveying  it  down  to  the  arteries  below 
the  knee,  being  thus  an  intermedium  betwixt  the  in- 
ternal iliac  artery  and  the  arteries  of  the  leg,  capable 
of  forming  a  new  line  of  circulation  behind  the  thigh 
when  that  before  is  shut  up.  Nor  should  it  be  forgotten, 
that  the  aneurism  on  the  fore  part  of  the  thigh  may 
proceed  from  the  profunda  ;  and  then  the  femoral  ar- 
tery which  lies  before  it  may  be  cut  across  by  a  rash  or 
ignorant  surgeon. 

Fifthly,  The  place  of  the  femoral  artery  passing 
through  the  triceps  muscle  is  next  to  be  observed,  for 
these  reasons.  At  that  point  it  lies  close  upon  the 
bone ;  and  as  this  happens  exactly  at  that  distance 
above  the  knee  at  which  we  usually  amputate,  we  ex- 
pect in  such  amputations  to  find  the  great  artery  close 
by  the  bone.  As  the  artery  is  at  this  point  tied  down 
by  the  tendon  of  the  triceps,  and  is  in  fact  passing 
through  a  tendinous  ring,  it  sometimes  happens  that 
when  we  have  cut  near  this,  but  not  upon  it,  the  fledh 
shrinks  in  such  a  way  that  even  this  great  artery,  though 
it  bleeds,  is  not  easily  found ;  but  one  stroke  of  tne 
scalpel,  running  along  the  bone,  cuts  the  tendon  up, 
and  exposes  the  artery  with  open  mouth.  This  single 
point  makes  all  the  difference  betwixt  an  aneurism  of 
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the  thigh  and  of  the  ham ;  it  is  peculiarly  necessary  to 
mark  this,  in  order  to  ascertain  the  extent  of  the  disease 
before  beginning  an  operation.  Nothing  can  have  a 
worse  appearance  than  that  which  has  actually  hap- 
pened, viz.  a  surgeon  beginning  that  operation  in  the 
ham,  which  he  should  have  attempted  rather  on  the 
fore  part  of  the  thigh  ;  and  being  forced  to  change  his 
ground,  and  to  begin  a  second  operation  on  the  fore 
part  of  the  thigh,  or,  what  is  worse,  to  cut  up  the  ten- 
don, and  follow  the  diseased  artery  to  the  fore  part  of 
the  thigh,  cutting,  in  short,  first,  longitudinally  betwixt 
the  hamstrings,  and,  after  an  hour's  working,  per- 
haps cutting,  cross-wise  to  reach  the  fore  part  of  the 
thigh.* 

Sixthly,  Is  it  not  a  matter  of  very  high  importance 
to  study  the  ham  still  more  carefully  than  the  axilla, 
since  tne  artery  is  so  often  hurt  at  this  place  by  rude 
motions  of  the  joint  ?  For  it  is  a  narrow  cavity  ;  the 
artery  lies  close  upon  the  joint  and  bones ;  and  when  it 
is  allowed  to  remain  long  in  a  diseased  state,  enlarging 
and  dilating  the  ham,  we  perform  in  the  end  a  hopeless 
operation :  or  if  we  had  hopes  when  we  began  our 
operation,  they  are  all  over  before  it  is  ended  :  for  the 
parts  are  found  to  be  diseased,  the  bones  carious,  the 
joint  spoiled ;  there  are  no  hopes  even  of  present  safety, 
and  of  the  ligature  holding,  and  much  less  any  expecta- 
tion of  a  permanent  cure.  Often  the  greatest  surgeons 
have  been  contented  to  finish  such  an  operation  by 

cutting  off  the  limb  1 1 

Seventhly,  When  the  artery  has  gone  down  beyond 

the  ham,  and  seems  lodged  safely  under  the  gastro^- 
cnemii  muscles,-  still  it  is  not  safe  :  it  is  bended  tense 

over  the  back  of  the  joint ;  it  is  pressed  by  the  gastro<5- 
memii  stretching  over  it ;  and  their  violent  action  has 

often  been  such,  as  to  have  torn  the  artery  with  a 

tumour  so  immediate,  and  with  such  excruciating  pain, 

*  Such  operations  certainly  were  performed  before  the  improve- 
ment of  Mr.  Hunter,  and  from  the  inflammation  produced,  the 
operation  could  not  succeed. 

t  Again  this  refers  to  the  miserable  operations  for  popliteal 
tneurUm  perfimned  before  the  time  of  Mr.  John  Hunter. 
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that  the  surgeon  has  been  consti'ained  in  a  manner  to 
cut  off  the  limb  even  upon  the  spot. 

Eighthly,  Very  often  we  are  obliged  to  decide 
whether  a  tiunour  of  tlie  thigh  or  a  tumour  of  the  ham 
can  be  cut  away,  only  by  our  knowledge  of  these  arteries. 
How  often  the  anterior  arteries  of  the  leg  are  cut  by 
workmen,  and  how  much  they  are  exposed  to  the  stroke 
of  the  adze  or  axe,  every  practical  surgeon  must  know : 
but  the  mischances  that  open  arteries  are  quite 
unthought  of.  I  have  known  a  man  standing  carelessly 
by  his  scythe,  which  was  set  upright,  the  blade  along 
the  ground,  and  the  shaft  resting  upon  his  arm,  cut  the 
artery  behind  the  outer  ancle  so  as  to  form  (when  the 
wound  healed)  a  large,  livid,  and  strong  beating 
aneurism  ready  to  burst,  and  requiring  immediate 
operation. 

The  epigastric  artery  is  in  danger  in  operations  for 
hernia.  The  femoral  artery  is  the  subject  of  operation 
for  aneurism ;  the  popliteal  aneurism  is  a  disease  of  this 
artery  in  the  ham  ;  and  even  the  simple  operation  of 
amputating  either  the  limb  itself,  or  tumours  in  the 
thigh  or  ham,  requires  a  perfect  knowledge  of  all  these 
arteries. 

But  although  no  formal  operation  affected  these 
lesser  arteries,  yet  the  main  artery  itself  is  so  exposed, 
and  so  supeiificial  where  it  runs  down  the  thigh,  that 
it  is  wounded  in  a  hundred  various  ways.  It  is  very 
singular  how  often  it  has  been  wounded  by  one  par- 
ticular accident,  viz.  the  dropping  of  a  pair  of  scissors, 
and  with  a  sudden  instinctive  effort,  clapping  the  knees 
together  to  catch  them.  It  has  been  wounded  once  or 
twice  by  a  shoemaker  clapping  his  knees  thus  together 
to  catch  his  sharp-pointed  paring  knife.  One  of  my 
pupils  lay  three  months  in  London,  uncertain  whether 
his  femoral  artery  was  wounded  ;  for  he  had  in  this  way 
caught  his  penknife,  the  point  of  which  h^d  run  into 
his  thigh,  and  wounded  some  great  artery.  It  has  been 
cut  across  by  balls ;  it  has  been  wounded  even  by  a 
single  slug  ;  it  has  been  uncovered  by  wounds  which 
yet  did  not  touch  its  coats,  and  has  in  consequence 
dilated  into  an  aneurism.     I  have  known  a  boy  stab 
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another  with  a  penknife  in  the  thigh,  and  strike  so 
critically  as  to  open  the  artery  with  a  wound  like  that 
of  a  lancet.  My  friend  Mr.  Harkness  gave  me  the 
privilege  of  dissecting  an  aneurismal  limb  which  he 
was  obliged  to  cut  off;  and  in  which  the  artery  was  (if 
I  may  use  such  an  expression)  broken  or  torn  across  the 
upper  end  of  the  thigh-bone,  which  had  been  broken 
by  a  fall  about  three  weeks  before. 

All  these  accidents  must  come  upon  the  surgeon 
very  suddenly  ;  and  if  they  come  upon  him  unprepared, 
all  is  in  a  moment  lost.  I  once  saw  a  fine  young 
fellow  die  from  this  alarm  of  the  attendants  and  confu- 
sion of  the  surgeon.  He  was  a  tall,  stout,  young  man, 
who  was  sitting  at  table  with  his  companions,  eating 
l)read  and  cheese^  taking  his  glass  and  telling  his  tale. 
He  had  in  his  hand  a  sharp-pointed  table-knife,  which 
he  happened  to  hold  dagger- wise  in  his  hand,  and  in  the 
height  of  some  assertion  or  oath  he  meant  to  strike  the 
table,  but  the  point  missed,  and  slanted  over  the  table ; 
he  had  stabbed  himself  in  the  femoral  artery,  and  with 
one  gush  of  blood  he  fell  to  the  ground.  When  I  came, 
I  found  the  young  man  stretched  out  upon  the  floor  : 
he  was  just  uttering  his  last  groan ;  the  floor  was 
deluged,  all  slippery,  and  swimming  with  blood.  The 
wound  was  covered  with  a  confused  bundle  of  clothes, 
which  I  instantly  whirled  off;  and  in  that  moment  two 
gentlemen,  who  had  been  flrst  called,  and  who  had  both 
run  off  for  tourniquets,  (because  tourniquets  are  used 
to  stop  bleedings,)  returned,  and  had  the  unhappiness 
to  see  that  the  hole  was  no  bigger  than  what  I  could 
close,  and  had  actually  shut  up  with  the  point  of  my 
thumb  ;  and  which,  had  it  been  shut  and  put  together 
with  a  good  compress^  would  have  healed  in  three  days, 
forming  a  large  beating  aneurism  within,  allowing  time 
for  a  deliberate  operation.  Or  it  would  have  been  better 
still,  if  by  compressing  the  artery  above,  and  enlarging 
the  wound,  a  ligature  had  been  put  on  both  ends  of  the 
divided  vessel. 

In  short,  to  enumerate  the  variety  of  accidents  which 
may  afiect  this  artery,  would  be  impossible  ;  but  surely, 
from  the  little  that  1  dare  venture  to  say  in  this  place, 

!!• 
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it  must  seem  one  of  the  largest,  the  most  exposed,  and 
most  dangerous,  and  by  all  this  the  most  important, 
artery  in  uie  body  ;  and  from  these  previous  hints  and 
general  descriptions,  the  value  of  the  several  branches 
which  are  now  to  be  enumerated  will  be  more  easily 
felt  and  understood. 


BRANCHES  OF  THE  CRURAL  ARTERY. 

The  great  crural  artery,  until  it  gets  down  into  the 
hollow  which  I  have  described,  gives  no  branches,  or 
none  with  which  I  would  choose  to  confound  the  de- 
scription of  the  profunda  or  great  artery  of  the  thigh* 
The  crural  artery  betwixt  the  point  where  it  comes 
out  from  under  the  Poupart  ligament,  and  where  it 
sends  off  the  profunda  femoris,  gives  out  several  small 
arteries : 

^l.  Rami  Inguinales. 
J.  1  2.  Ramus  Major. 

ABTERiA  I  g  ^rteriae  Pudendae  Externae. 

CRURALis.  1  ^  Arteria  Circumflexa  Externa. 

V,5.  Arteria  Profunda. 

First,  Twigs  go  out  along  the  femoral  ligament,  and 
terminate  in  the  skin.  Secondly,  Twigs  go  to  the  fat, 
and  lymphatic  glands  of  the  groin.  Thirdly,  There 
ascends  a  small  branch,  sometimes  towards  tne  origin 
of  the  sartorius^  to  the  middle  glutasal  muscles,  and  to 
the  beginning  of  the  fascia  lata.  Fourthly,  Of  those 
branches  which  go  across  the  upper  part  of  the  thigh  to 
the  genitals,  and  which  are  named  PUDiCiE  ExxERNiE,  to 
distinguish  their  branches  from  those  of  the  pudica  com- 
munis, there  are  usually  three.  The  uppermost  is 
scattered  about  the  fat  of  the  pubis.  The  middle  one 
goes  across  the  heads  of  the  triceps  ;  it  is  longer  and 
larger  than  the  others ;  it  goes  to  the  side  of  the 
scrotum  and  penis  in  Men  ;  in  Women  it  is  large,  and 
runs  into  the  labium  pudendi.  The  lower  one  of  the 
three  goes  to  the  lower  parts  of  the  scrotum,  and  to  the 
skin  of  the  thigh  near  it. 
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ARTERIA  PROFUNDA  FEMORIS. 

Then  comes  off  the  profunda  femoris»  the  deep  or 
MUSCULAR  ARTERY  of  the  THIGH.  It  ariscs  from  the 
femoral  artery  about  four  inches  below  the  groin,  more 
or  less,  according  to  the  size  of  the  subject.  It  turns 
off  from  the  femoral  artery  with  a  bulging,  which  looks 
backwards  and  towards  the  outside  of  the. thigh.  It 
.  lies  deep  in  the  triangular  cavity,  upon  the  face  of  the 
iliacus  intemus  and  pectinalis  muscles.  It  presently 
gives  off  two  great  arteries,  which  turn  upwards  along 
the  joint ;  one  round  the  outer  side,  the  other  round 
the  inner  side,  of  the  joint.  Then  it  passes  downwards, 
turns  in  behind  the  femoral  artery,  sinking  deeper  and 
deeper  towards  the  back  parts  of  the  thigh.  It  passes 
down  along  the  face  of  the  triceps  muscle  ;  and  as  it 
moves  along  its  fore  part,  it  sends  through  three  or  four 
great  arteries  to  the  back  part,  which  are  called  the 
perforating  arteries  of  the  thigh.  And,  lastly,  the 
profunda  itself,  or  its  last  branch,  passes  through  the 
triceps  ;  and  this  last  branch  is  named  perforans  ultima 
vel  descendens  femoris. 


ARTERIA    CIRCUMFLEXA   EXTERNA. 

The  CIRCUMFLEX  ARTERY,  which  gocs  to  the  outside 
of  the  hip.joint,  proceeds  from  the  very  highest  point 
of  the  profunda.  It  takes  its  course  outwards,  passing 
under  the  sartorius,  fascialis,  and  head  of  the  rectus  :  it 
runs  over  the  tendinous  head  of  the  vastus  externus, 
where  that  muscle  takes  its  rise  from  the  outer  tro- 
chanter :  it  divides  very  early  into  the  following 
branches.  First,  Branches  go  to  the  inner  side,  to  the 
internal  iliac  muscle,  upon  which  this  artery  lies  ;  and 
round  it  they  bend  over  the  lesser  trochanter,  making 
inosculations  with  the  internal  circumflex  artery. 
Secondly,  An  artery  goes  in  the  opposite  direction,  viz. 
outwards,  to  the  iliac  muscle,  the  sartorius,  the  head  of 
the  rectus,  the  fascialis,  and  round  to  the  glutseal 
muscles.  Thirdly,  It  sends  many  lesser  branches 
upwards  and  forwards  into  the  heads  of  those  muscles 
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which  I  have  just  enumerated,  and  which  lie  imme- 
diately over  the  artery.  Fourthly,  It  sends  large 
branches  round  the  root  of  the  great  trochanter,  some 
of  them  going  into  the  hollow  above  the  trochanter^ 
others  keeping  so  low  as  the  root  of  the  trochanter, 
where  the  greater  glutaeus  is  inserted.  Fifthly,  The 
most  important  of  all  its  branches  is  a  very  long  one, 
which  it  sends  directly  downwards  under  the  rectus,  or 
betwixt  it  and  the  vastus  internus  muscle.  This  artery 
is  divided  into  two  great  branches,  which  run  down 
the  whole  length  of  the  thigh,  somewhat  resembling  in 
their  shape  the  profunda  humeri  :  they  are  named  the 
greater  and  lesser  descending  branches  of  the  circumflex 
artery,  and  they  inosculate  in  a  most  particular  manner 
with  a  large  anastomosing  branch  from  the  femoral  artery. 
The  larger  branch  of  this  artery  emerges  from  betwixt 
the  rectus  and  vastus  extemus,  a  little  above  the  knee, 
to  inosculate  with  one  of  the  articular  arteries  of  the  knee. 
Its  smallest  branch  inosculates  with  the  anastomosing 
branch  of  the  femoral  artery.  These  two  anastomoses 
seem  to  be  the  chief  use  of  these  two  long  arteries, 
though  they  do  also  send  some  branches  to  the  muscles. 
But  to  give  a  more  simple  notion  of  this  circumflex 
artery,  it  should  be  described  thus.  It  is  divided  into 
three  chief  branches :  1st,  A  descending  branch,  which 
goes  down  to  the  knee-joint ;  2d,  A  transverse  branch, 
which  crosses  the  upper  part  of  the  thigh,  and  turns 
round  the  neck  of  the  thigh-bone ;  3dly,  It  sends  a  less 
important  branch  up  upon  the  dorsum  ilii. 


arteria  circumflexa  interna. 

The  INTERNAL  CIRCUMFLEX  ARTERY  is  a  thick  short 
artery,  which  goes  off  opposite  to  the  ball  of  the  thigh- 
bone ;  and  as  the  external  one  goes  round  the  great 
trochanter,  this  goes  round  the  lesser  trochanter.  It  is 
a  smaller  artery  j  it  has  not  so  many  muscular  branches ; 
it  keeps  closer  to  the  joint ;  it  goes  off  from  the  inner 
side  of  the  profunda^  just  opposite  to  the  circumflexa 
externa,  or  a  little  lower,  but  never  more  than  an  inch 
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lower ;  it  passes  over  the  insertion  of  the  psoas  muscle, 
and  under  the  belly  of  the  pectinalis ;  it  attaches  itself 
then  to  the  lesser  or  inner  trochanter,  and  goes  round 
the  neck  of  the  thigh-bone  round  the  joint,  and  is  ex- 
pended on  the  muscles  at  the  back  of  the  joint,  as  the 
quadratus  femoris,  gemini,  &c. 

The  arteiy  having  turned  towards  the  inside,  the 
muscles  which  lie  there  are  the  triceps,  gracilis,  &c. 
The  first  branches,  therefore,  which  this  artery  gives 
o£F  before  it  passes  under  the  pectinalis,  are  to  the 
triceps  and  gracilis.     After  having  passed  under  the 

Eectinalis,  and  while  it  is  turning  round  the  root  of  the 
*8ser  trochanter,  it  gives  branches  to  the  pectinalis  and 
triceps ;  and  especiafly  it  gives  to  the  capsular  ligament 
of  the  hip-joint  an  artery  which  is  named  articularis 
aoetabuli. 

The  artery  now  lying  upon  the  pelvis,  under  the 
neck  of  the  thigh-bone,  divides  itself  into  two  chief 
jarteries;  one  goes  upwards  and  forwards  along  the 
triceps,  till  it  ends  at  last  round  the  symphysis  pubis. 
The  chief  muscular  twigs  of  this  branch  are  given  to 
the  triceps,  and  to  the  obturator  muscles ;  it  is  this 
branch  which  inosculates  so  freely  with  the  branches 
of  the  obturator  artery ;  it  is  a  twig  of  this  artery 
which  enters  into  the  cavity  of  the  hip-joint  by  that 
breach  which  is  in  the  inner  edge  of  the  acetabulum ; 
and  this  branch,  entering  then  by  its  proper  hole,  goes 
to  the  gland  in  the  bottom  of  the  socket,  or  chiefly  to  it. 
The  other  branch  turns  away  in  the  opposite  direction, 
viz.  backwards  betwixt  the  little  and  the  great  tro- 
chanter, turning  round  the  neck  of  the  thigh-bone.  It 
gives  branches  also  to  the  triceps  and  obturator,  inos- 
culating with  the  obturator  artery.  But  its  chief 
branches  are  towards  the  other  side^  as  to  the  capsule 
of  the  hip-joint,  to  the  neck  of  the  thigh-bone,  to  the 
quadratus  ^moris.  It  is  this  artery  which  gives  most 
of  those  branches  about  the  roots  of  the  trochanters 
named  trochanteric  arteries ;  and  it  is  from  this  artery 
that  many  branches  go  backwards  along  the  tuber 

**chii.  to  unite  with  those  of  the  sciatic  and  pudic 
arteries. 
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OF   THE    PERFORATING    ARTERIES. 

The  two  first  perforating  arteries  are  very 

the  two  next  perforating  arteries  are  smaller  and^  li 
regular  ;  the  fifth  perforating  artery  is  just  the  termiha^ 
tion  of  the  profiinda.  But  still  it  must  be  understood 
that  these  perforating  arteries  are  extremely  irregular 
in  place,  size,  and  number,  as  indeed  all  muscular 
arteries  must  be ;  and  that  there  are,  besides  the  greater 
perforating  arteries,  many  like  them  in  this  part  of  the 
thigh,  though  not  distinguished  by  name. 

ARTERIA   PERFORANS   PRIMA. 

The  FIRST  PERFORATING  ARTERY  is  the  largest  branch 
of  the  profunda,  bigger  than  both  the  articular  arteries 
joined.  It  arises  from  the  profunda,  just  under  the 
lesser  trochanter,  betwixt  the  pectinalis  and  triceps 
brevis ;  and  perforates  the  triceps  about  an  inch  below 
the  trochanter,  and  close  upon  the  thigh-bone-  Here 
the  artery  lies  under  the  lower  edge  of  the  glutaeus,  and 
close  by  the  origin  of  the  biceps,  semi-tendinosus  and 
semi-membranosus  muscles,  the  three  muscles  which 
form  the  hamstrings ;  and  the  chief  division  of  the  ar- 
tery is  into. one  great  branch,  going  upwards  along  the 
glutaeus,  and  another  going  downwards  along  the  flexor 
muscles.  First,  The  artery  which  goes  upwards  turns 
over  the  ^utasus,  spreads  innumerable  branches  about 
the  great  trochanter ;  and,  meeting  with  the  trochan- 
teric branches  of  the  arteriae  reflexae,  make  a  most 
beautiful  inosculation,  or  rather  net-work  of  inoscula- 
tions, over  the  trochanter.  Another  transverse  branch 
of  this  upper  artery  turns  quite  round  the  lower  part  of 
the  trochanter,  and  round  the  thigh,  among  the  nesh  of 
the  vastus  intemus ;  and  a  third  branch  of  the  same 
artery  meets  in  inosculation  with  the  lower  branches  of 
the  sciatic  artery. 

The  lower  or  descending  branch  of  the  perforans 

{)rima  goes  down  along  the  three  flexor  muscles  of  the* 
eg,  viz.  the  biceps,  semi-tendinosus,  and  semi-membra- 
nosus ;  nourishes  their  fleshy  bellies,  and  plays  over 
their  surface  in  beautiful  net- work. 

VOL.  II.  •  s 


m*-'  ^968  ^if^  ^  JKhIVHe  profunda. 

ARTERIA    PERFORANS    SECUNDA    MAGNA. 
fh^  SECOND     or    GREAT     PERFORATING    ARTERY    is     a 

TSl^m^*  larger  and  more  important  branch  of  the  profunda 
tbaB  this  first,  at  least  it  is  so  when  the  other  perforating 
•  branches  are  wanting,  and  when  this,  as  often  happens, 
represents  the  continued  trunk  of  the  artery :  but  I  shall 
describe  it  as  a  second  perforating  artery  to  be 
succeeded  by  others.  *  The  second  perforating  artery 
comes  off  from  the  profunda,  about  two  inches  lower 
than  the  first ;  it  passes  through  betwixt  the  first  and 
second  heads  of  the  triceps,  or  through  the  flesh  of  the 
second  ;  and,  turning  obliquely  downwards  and  back- 
wards, close  by  the  thigh-bone,  it  passes  into  the  cellu- 
lar interstice  betwixt  the  flexor  muscles  of  the  opposite 
sides,  i.  e.  betwixt  the  bellies  of  the  hamstring  muscles, 
and  ends  there. 

'  Before  it  passes  through  the  triceps,  it  gives  branches 
to  the  triceps  and  vastus,  and  to  the  great  trochanter, 
and  to  the  Uiigh-bone.  Its  two  chief  branches,  after  it 
perforates  the  triceps,  are,  first,  one  great  transverse 
branch,  which  goes  directly  across  below  the  tendon  of 
the  gluteus,  and  gives  one  great  branch  up  upon  the 
glutseus,  and  another  to  the  vastus  externus,  making 
inosculations  with  the  reflected  arteries  of  the  joint. 
Secondly,  Its  descending  branch  goes  down  in  the 
hollow  Detwixt  the  great  hamstring  muscles,  and  its 
branches  go  into  both  muscles,  but  chiefly  into  the 
biceps,  and  in  these  the  artery  is  exhausted. 

ARTERIA    PERFORANS   TERTIA, 
The    THIRD    PERFORATING    ARTERY    COmCS    off    aboUt 

a  finger's  breadth  lower  than  the  former ;  it  makes  a 
gentle  waving  turn  inwards  before  it  pierces  the  triceps ; 
and,  after  having  perforated  the  triceps,  it  gives  its 
branches  to  both  the  hamstring  muscles,  but  chiefly  to 
the  semi-tendinosus. 

•  My  reason  for  saying  this  is,  that  sometimes  there  are  but 
^o  perforating  arteries,  while  there  are  often  five  which  need  to  be 
descnbed. 


OF    THE    PROFUND.ll. 


ARTEHIA    PERFORAN3    QUARTA. 

The  FOURTH  PERFORATING  ARTEHV  may  be  regarded 
as  the  last,  or  as  the  termination  of  the  profunda,  thoUch 
sometimes  there  is  a  fifth.  It  pertbrates  again  still 
lower,  about  a  finger's  breadth  below  the  last,  through 
the  flesh  of  the  triceps  magnus.  Its  first  branch,  while 
on  the  fore  part  of  the  triceps,  is  the  nutritia  magna 
femoris,  or  proper  nutritious  artery  of  the  thigh- 
bone ;  and,  after  it  perforates  the  triceps,  it  gives  its 
arteries  to  the  two  hamstring  muscles,  but  more  especi- 
ally to  the  biceps;  and  so  this  last  branch  of  the  profunda 
ends.  •  1 

But  this  minute  description  of  any  important  set  of  , 
arteries  never  presents  any  clear  idea  to  the  reader's 
mind,  nor  any  knowledge  which  he  can  easily  retain  ; 
I  expect  rather  to  do  so  by  one  short  description. 

The  title  of  perfohating  arteries  is  one  which 
comprehends  all  the  great  muscular  branches  of  the 
profunda,  except  the  two  circumflex  arteries  belonging 
to  the  joint  They  vary  in  number,  as  all  muscular 
branches  must  do,  and  are  proportioned  in  size  and 
number  to  the  bulk  of  the  thigh.  The  profunda  passes 
down  along  the  fore  part  of  the  triceps,  whUe  it  is 
giving  off  these  arteries  ;  they  must,  of  course,  perforate 
the  triceps  before  they  can  get  to  the  back  part  of  the 
thigh.  When  they  do  perforate,  they  come  into  a  great 
muscular  interstice  or  hollow  which  is  formed  by  the 
hamstring  muscles  of  opposite  sides,  by  the  biceps  on 
one  side,  and  by  the  semi-niembranosus  and  semf- 
tendinosus  on  the  other.  It  is  to  these  two  great 
muscles  of  the  back  part  of  the  thigh  that  the  branches 
of  all  the  perforating  arteries  are  chiefly  directed. 
Each  perforating  artery  succeeds  another  at  about  the 
distance  of  an  inch  or  more  ;  each  successively  coming 
out  into  this  interstice  at  a  lower  and  lower  point. 
Each  artery  gives  branches  to  the  triceps.  &c.  before  it 
perforates,  and  to  the  hamstring  muscles,  &c.  after  it 
has  come  into  the  hollow.  The  two  first  perforating 
arteries  are  the  only  arteries  which  are  large  and  abso- 
lutely certain  ;  the  third  is  always  very  much  smaller; 
s'2 
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the  fourth  is  generally  the  termination  of  this  great 
artery ;  the  fifth  perforating  artery  is  rare. 

Such  a  general  idea  as  this  or  their  size  and  value, 
and  situation  in  the  very  heart  or  deepest  part  of  the 
thigh,  (for  the  profunda  turns  backwards  from  the  very 
first,  and  all  its  branches  keep  the  same  direction,)  is  of 
more  importance  than  a  particular  knowledge  of  every 
branch  of  each  perforating  artery  ;  a  thing  really  unat- 
tainable, since, they  vary  more  in  their  ultimate  branches 
than  almost  any  other  arteries  in  the  whole  body ;  for 
they  have  more  space,  and  a  greater  mass  of  irregular 
muscle  to  wander  in,  and  produce  varieties* 


ARTERIA    FEMORALIS* 

Though  the  proftmda  is  plainly  the  artery  of  the  thigh, 
yet,  from  the  ignorance  of  anatomists  and  surgeons, 
(who  never  knew  till  about  twenty  years  ago  that  there 
was  more  than  one  great  artery,)  the  superficial  artery 
has  been  named  the  artery  of  the  thigh. 

The  femoral  artery  maKes  a  spiral  or  serpentine  turn 
round  the  whole  thigh.  It  appears  first  on  tne  fore  part ; 
it  tiims  obliquelv  round  to  the  inner  side,  following  the 
lower  edge  of  the  sartorius  muscle  ;  it  passes  through 
the  triceps,  after  it  has  got  about  two-thirds  down  the 
thigh,  by  which  it  gets  into  the  ham,  and  its  spiral  turn 
is  completed.  It  lies  deep  where  it  is  giving  ofl^  the 
profunda  ;  it  rises  then,  ana  is  superficial  all  along  the 
middle  of  the  thigh  ;  and  when  it  has  advanced  two 
thirds  down  the  thigh,  it  again  gets  too  deep  to  be  felt; 
but  all  along  it  is  covered  by  the  thick  strong  fascia  of 
the  thigh.  Through  the  whole  of  this  course  it  gives 
no  one  branch  out  that  is  of  any  considerable  impor- 
tance. They  are  all  muscular  arteries,  very  small,  nearly 
of  one  size,  nameless,  and  undistinguished,  going  into 
the  muscles  of  the  fore  part  of  the  thigh  ;  or  if  any  are 
distinguished,  it  is  only  by  their  relation  to  other 
arteries,  when  the  trunk  gets  low  enough  to  make 
anastomoses  with  the  arteries  of  the  joint. 

The  nameless  muscular  branches  of  the  femoral  artery 

12 


OP   THE   FEMORAL    ARTERY. 


26t 


go,  in  one  word,  to  all  the  muscles  on  the  fore  part  of 
the  thigh  j  to  the  rectus,  sartoriiis,  vasti,  gracilis,  and 
triceps  ^  to  the  glands,  fascia,  fat,  and  skin ;  and  it  thusf 
continues  giving  successive  branches  to  each  of  thes^ 
long  muscles  as  it  passes  the  several  points  of  them. 

There  is  no  distinguished  branch  till,  having  arrived 
within  two  hands*  breadth  of  the  knee-joint,  it  gives  out 
(just  where  it  is  about  to  pass  through  the  tendon  of  the 
triceps)  a  larger  branch,  named  (like  a  similar  branch  of 
the  humeral  artery)  ramus  anastomoticus  magnus. 

This  branch  goes  out  from  the  inner  side  of  the 
femoral  artery  just  where  it  is  about  to  perforate  the 
triceps  ;  it  passes  into  the  flesh  of  the  vastus  interniis  ; 
it  first  sends  smaller  'branches  to  the  vastus  internus  and 
sartorius,  and  through  the  interstice  of  these  two  mus- 
cles to  the  skin  of  the  knee.  But,  having  penetrated 
into  the  fleshy  belly  of  the  vastus  internus,  this  artery, 
which  is  itseli  very  short  and  thick,  sends  out  its  slender 
inosculating  branches  :  one  goes  downwards  along  the 
tendon  of  the  great  triceps ;  and  when  the  tendon  of 
that  muscle  stops  above  the  inner  condyle,  this  artery 
goes  forwards  over  the  condyle,  makes  a  net-work  upon 
it,  joining  in  numberless  inosculations  with  the  articular 
arteries  from  below,  and  gives  twigs  also  into  the  joint. 
The  other  branches  of  this  ramus  anastomoticus  tend  all 
forwards  and  upwards  to  join  the  descending  branches 
of  the  circumflexa  externa,  which  come  down  along  the 
rectus  muscle. 

There  are  two  other  arteries  lying  close  upon  the 
joint,  remarkable  enough  to  deserve  a  name,  and  they 
are  called  perforating  arteries  ;  not  perforating  like  the 
branches  of  the  profunda,  to  get  deeper  among  the 
flesh  ;  but  perforating  so  as  to  get  out  from  the  cavity 
of  the  ham,  upon  the  surface  of  the  thigh  again. 

The  UPPER  PERFORATING  ARTERY  arfscs  from  the 
inner  side  of  the  popliteal  artery,  just  after  it  has  per- 
forated  the  triceps  ;  but  it  must  not  be  accounted  a 
popliteal  branch,  because  it  immediately  perforates  the  ' 
triceps  muscle  again.  It  gives  branches  to  the  semi- 
tendinosus,  semi-membranosus,  and  sartorius ;  in  short, 
it  turns  its  branches  towards  the  muscles  on  the  inner 
side  of  the  knee,  and  is  a  smaller  artery. 
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The  LOWER  or  second  perforating  artery  goes  off 
nearly  opposite  to  this.  It  is  a  much  larger  artery.  In 
order  to  escape  from  the  ham,  it  perforates  the  snorter 
head  of  the  oiceps,  or  outer  hamstring  muscles.  It 
first  crosses  the  ham  at  its  very  upper  point,  and  within 
the  substance  of  the  triceps ;  it  then  perforates  the 
shorter  head  of  the  biceps  flexor-cruris ;  it  then  emerges 
upon  the  thigh  by  the  belly  of  the  vastus  extemus 
muscle.  Before  it  passes  across  the  ham,  it  gives  a 
branch  to  the  semi-membranosus  :  while  it  is  passing 
through  the  flesh  of  the  biceps,  it  gives  a  lower  nutri- 
tious artery  to  the  lower  and  back  part  of  the  thigh- 
bone :  after  it  perforates  the  biceps,  all  its  branches  are 
to  the  flesh  of  the  biceps  and  vastus  extern  us,  and  its 
extreme  branches  are  spent  in  inosculations  with  the 
descending  branch  oi  the  circumflex  or  articular 
artery  of  the  hip-joint. 

But  these  branches,  which  are  the  last  of  the  femoral 
artery,  are  extremely  irregular.  There  is  no  artery 
from  the  profunda  downwards  worth  naming,  not  even 
those  which  I  have  just  described.* 

POPLITEAL  ARTERY. 

The  artery  having  passed  through  the  sheath  or 
canal  formed  by  the  tendon  of  the  triceps,  or  rather 
having  passed  betwixt  the  triceps  and  the  bone,  lies 
flat  against  the  flat  part  of  the  thigh-bone  as  deep  as 
possible  in  the  cavity  of  the  ham.  There,  as  no  muscles 
are  lodged,  it  can  give  no  muscular  arteries  of  any  im- 
portance ;  none  but  trivial  ones  to  the  hamstrings  or  to 
the  heads  of  the  gastrocnemii.  In  its  whole  length 
from  the  place  of  its  perforating  the  triceps  tendon  to 
its  great  division,  which  is  under  the  longer  head  of 
the  solaeus  muscle,  it  gives  none  but  articular  arteries, 

*  ''  Confiteri  tamen  oportet,  binos  ultimos  ramos  in  distribuendis 
f  uis  surculis  infinite  ludere,  ita  ut  descriptione  ad  quodcunque  cadaver 
adaptata  vix,  ac  ne  vix  quidem  comprehendi  possint.  £x  repetitis 
tamen  meis  dissectionibus  id  pro  certe  habeo,  duos  vel  tres,  quos 
perforantes  appellare  vellem,  exoriri,  hos  trunculis  suis  ad  externum 
latus  prcecipue  confiecti  cumque  rete  vasculoso  genu  jungi,  nutritiant 
inferiorem  ex  iisdem  gigni,  et  ramo  insuper,  nunc  pauciores,  nunc 
numerosiores,  communicantes  ad  flexores  cum  profunda  clevari.'* — 
^i9uUon,  p.  36. 
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i.  e.  small  arteries  to  the  knee-joint,  which  are  no  less 
than  five  in  number,  and  encircle  it  in  all  directions, 

Jirst,  the  popliteal  artery  sends  off  from  each  side 
two  muscular  branches,  not  deserving  a  particular 
name  nor  description :  the  one  goes  to  the  biceps  or 
muscle  of  the  outer  hamstring,  the  other  to  the  semi- 
tendinosus  and  sartorius,  or  inner  hamstring  muscles. 

Then  come  off  the  arteries  of  the  joint,  which  are 
thus  arranged :  1 .  The  upper  arteries  coming  off  above 
the  joint,  are  three  in  number  ;  one  turning  round  the 
inner  side  of  the  joint,  and  one  round  the  outer  side, 
and  one  in  the  middle  ;  whence  it  is  named  azygous, 
as  having  no  fellow.  2.  The  arteries  below  the  joint 
are  two  only  in  number ;  one  to  the  inner  side,  and  one 
to  the  outer  side,  of  the  joint :  and  these  directions  of 
the  arteries  settle  both  the  order  of  description  and  also 
their  names. 

ARTERIA    ARTICULARIS    SUPERIOR    EXTERNA. 

That  upper  articular  artery  which  comes  off  above 
the  knee,  and  which  turns  round  the  outer  side  of  the 
joint,  arises  from  the  popliteal  artery  above  the  outer 
condyle  :  its  trunk  is,  like  all  these  arteries  about  the 
joints,  short  and  stumpy ;  but  its  branches  long  and 
slender.  It  passes  under  the  flesh  of  the  biceps  ;  it 
appears  again  at  the  edge  of  the  vastus  externus  :  one 
branch  plunges  into  the  vastus  externus,  mounts  up- 
wards, and,  besides  supplying  the  muscle,  inosculates 
with  the  long  descending  branch  of  the  circumflexa 
externa ;  while  another  branch  turns  as  directly  down- 
wards over  the  face  of  the  outer  condyle,  and  spreads 
beautifully  over  the  side  of  the  joint,  inosculating  in 
many  net-works  with  the  corresponding  artery  from 
below. 

ARTERIA    ARTICULARIS    SUPERIOR    INTERNA. 
The    UPPER    ARTICULAR    ARTERY    of    the    INNER    sidc 

goes  off  in  like  manner  over  the  inner  condyle,  pierces 
the  tendon  of  the  triceps,  where  it  is  implanted  into 
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the  condyle,  and,  passing  under  the  edge  of  the  vastus 
internus,  turns  towards  the  fore  part  or  the  knee,  pro- 
ceeds towards  the  patella,  and  covers  chiefly  the  inner 
side  of  the  joint  with  its  net- work  of  inosculations :  its 
little  twigs  slip  in  under  the  great  lateral  ligament,  and 
under  the  sides  of  the  patella,  to  the  cavity  of  the  joint 
itself.  It  inosculates,  like  the  outer  artery,  with  the 
lower  arteries  of  its  own  side. 

ARTERIA    ARTICULARIS   MEDIA. 

The  MIDDLE  or  azygous  articular  ARTERY  usually 
arises  from  the  back  part  of  the  popUteal  artery,  but 
sometimes  from  one  or  other  of  those  last  described ; 
but  this  branch,  at  all  events,  is  seldom  wanting.  It 
runs  down  behind  the  main  artery  upon  the  back  part 
of  the  joint,  into  the  great  hollow  betwixt  the  condyles  j 
and  all  its  branches  are  expended  upon  the  back  of 
the  capsule,  the  posterior  crucial  ligament,  the  semilu- 
nar cartilages,  and  the  fat  about  the  back  of  the  joint. 

LOWER   ARTICULAR   ARTERIES. 

The  lower  articular  arteries  are  more  slender,  longer, 
run  downwards  very  slow,  and  return  upwards  with  a 
very  sudden  angle. 

ARTERIA   ARTICULARIS   INFERIOR   EXTERNA. 

The  external  articular  artery  below  the  knee 
goes  off  from  the  popliteal  at  the  middle  or  centre  of  the 
joint,  turns  downwards  along  with  the  popliteal  artery 
for  a  considerable  way,  passes  under  the  heads  of  the 
small  plantar  muscle  and  the  outer  head  of  the  gas- 
trocnemius,  and,  having  passed  through,  encounters 
the  head  of  the  fibula,  and  passes  above  it  to  the  side  of 
the  joint,  spreading  its  branches  towards  the  patella. 

In  the  nam  this  artery  gives  muscular  branches  to 
the  heads  of  the  muscles,  as  of  the  gastrocnemius,  so- 
1®J^^  plantaris,  and  the  popliteal  muscle,  that  muscle 
wbich  lies  obliquely  across  the  ham.     When  it  reaches 
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to  the  side  of  the  joint,  it  passes  under  the  external 
lateral  ligament ;  and  several  of  its  branches,  besides 
their  external  anastomoses,  go  into  the  cavity  of  the 
joint,  one  of  which,  within  the  joint,  is  especially 
large. 

ARTERIA    ARTICULARIS   INFERIOR   INTERNA. 
The  INTERNAL  ARTICULAR  ARTERY    bcloW  the  knCC  is 

larger  than  the  external  one.  Like  it,  it  bends  down- 
wards, passes  under  the  inner  head  of  the  gastrocnemius 
muscle,  and  crosses  behind  the  head  or  rather  neck  of 
the  tibia,  on  the  inner  side  of  the  knee.  It  first  gives 
arteries  to  the  back  of  the  joint ;  then  it  communicates 
downwards  with  a  large  recurrent  artery  from  the 
tibialis  antica :  it  inosculates  upwards  with  the  articu- 
laris  superior  interna ;  it  contributes  (as  all  the  other 
articular  arteries  do)  to  the  forming  of  that  profuse  net- 
work of  arteries  which  is  spread  over  the  whole  of  the 
capsule  of  the  knee-ioint.  It  sends  also,  Uke  the  others, 
certain  twigs,  which  creep  under  the  internal  lateral 
ligament,  and  go  into  the  cavity  of  the  joint  along  the 
borders  of  the  semilunar  cartilages. 

Before  the  popliteal  artery  passes  under  the  head  of 
the  solaeus,  it  gives  two  long  arteries,  which  run  down 
upon  the  two  heads  of  thegastrocnemii  muscles.  It  often 
also  sends  small  twigs  to  the  head  of  the  solaeus,  and 
to  the  popliteal  and  plantar  muscles.  These  are  of 
size  to  require  ligatures  in  an  amputation  below  the 
knee,  and  are  named  surales. 

RKCAPITULATIOK   AND   PLAN   OF   THE 

1.  Rami  Irregulares  Musculares. 

2.  Ramus  Anastomoticus  Magnus. 

3.  Rami  Perforantes. 

4.  Arteria  Articularis  Supe-  (  Ramus  Profundus. 
Femoral    I  rior  Externa.  I  Ramus  Superficialis. 

1         I  5.  Arteria  Articularis  Supe-  f  Ramus  Profundus, 
rior  Interna.  (  Ramus  Superficialis. 

6.  Arteria  Articularis  Media. 

7.  Arteria  Articularis  Inferior 
Externa. 

8.  Arteria  Articularis  Inferior 
Interna. 

.9..  Surales. 


Popliteal 
Artery. 
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OF  THE  THREE  ARTERIES  OF  THE  I-EG  AND  FOOT. 

The  three  arteries  are,  the  tibialis  antica,  going  on 
the  fore  part  of  the  leg ;  the  tibialis  postica,  passing 
deep  along  the  back  part  of  the  leg  ;  and  the  peronea, 
which  is  the  smallest  and  least  regular  artery  of  the 
leg,  and  which  has  its  name  from  passing  down  behind 
the  fibula.  The  popliteal  artery  divides  below  the  ham, 
under  the  longer  head  of  the  solseus  muscle,  into  two 
arteries,  the  tibialis  antica,  and  tibialis  postica.  The 
tibialis  postica  continues  its  natural  direction  down- 
wards under  the  solasus  muscle,  and  behind  the  tibia. 

ARTERIA    TIBIALIS    ANTICA. 

The  TIBIALIS  ANTICA  makcs  a  sudden  turn  forwards, 

{)erforates  the  interosseus  membrane  just  under  the 
ower  edge  of  the  popliteal  muscle,  and  passes  out  towards 
the  fore  part  of  the  leg,  betwixt  the  heads  of  the  tibia 
and  fibula :  but  still  it  does  by  no  means  become  a 
superficial  artery  ;  on  the  contrary,  it  lies  deep  under 
the  heads  of  the  tibialis  anticus,  and  the  extensor  of 
the  toes,  which  are  covered  Jiere  with  a  very  strong 
fascia.  It  is  only  about  two  inches  above  the  ancle 
that  the  leg  grows  tendinous  and  naked  ;  there  this  an- 
terior artery  can  be  felt  beating :  it  lies  betwixt  the  ten- 
dons of  the  tibialis  anticus  muscle  and  that  of  the  ex- 
tensor of  the  toes ;  it  passes  down  along  with  these 
tendons  through  the  annular  ligament,  and  over  the 
bones  of  the  tarsus  :  it  sends  one  branch  across  the 
foot,  another  forward  to  the  great  toe  ;  but  the  artery 
itself  dives  betwixt  the  first  and  second  metatarsal  bone 
in  the  middle  of  the  foot,  and  so  gets  to  the  sole,  where 
it  ends  in  inosculations  with  the  plantar  arteries. 

The  tibial  artery,  before  it  passes  out  of  the  ham, 
gives  a  small  branch  which  ascends  towards  the  back 
part  of  the  joint,  and  is  distributed  to  the  heads  of  the 
bones,  viz.  the  tibia  and  fibula,  and  to  the  origin  of 
some  of  the  muscles. 
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ARTERIA    RECUHRENS. 

There  is  here  an  anterior  recurrent,  larger  than 
any  in  the  arm,  and  much  resembling  the  rectirrens 
interossea.  It  is  a  branch  which  comes  off  from  the 
ibre  part  of  the  tibial  artery,  instantly  after  it  has  per- 
forated the  interosseous  membrane ;  it  turns  immediately 
upwards  under  the  flesh  of  the  tibialis  anticns ;  it  gives 
many  muscular  branches,  some  to  the  head  ot  the 
tibialis,  others  to  the  upper  part  of  the  extensor  digi- 
torum,  and  branches  go  round  the  head  of  the  fibula 
to  the  origin  of  the  long  perona'us  muscle.  One  branch 
goes  directly  upwards,  and  spreads  all  over  the  lower 
part  of  the  knee-joint,  mixing  its  branches  in  the  com- 
mon vascular  net-work. 

The  tibialis  antica  gives  no  other  branch  of  impor- 
tance, or  which  should  be  named,  even  from  the  place 
of  this  recurrent  quite  down  to  the  ancle-joint ;  for  this, 
like  the  radial  or  femoral,  or  any  long  muscular  artery, 
continues  giving  off  branches  from  either  hand  to  the 
muscles  betwixt  which  it  runs,  of  nearly  equal  size,  and 
all  equally  unimportant.  The  tibial  artery,  then,  as  it 
runs  down  the  fore  part  of  the  leg,  gives  branches  to 
the  Tibialis  Anticus  on  one  hantl;  to  the  Common 
Extensor  of  the  toes  on  the  other ;  and  to  the  Extensor 
of  the  great  toe,  which  is  the  last  of  the  three  muscles 
that  occupy  the  fore  part  of  the  leg.  It  also  gives  little 
arteries  to  the  tibia,  to  the  fibula,  and  to  the  interosseous 
membrane  which  lies  betwixt  them  ;  but  still  it  arrives 
unexhausted  at  the  fore  part  of  the  ancle-joint. 

But  before  it  crosses  the  joint,  (which  it  does  by 
passing  obliquely  along  with  the  tendon  of  the  great 
toe,)  it  gives  out  two  malleolar  arteries, ;'.  e.  twoarteries, 
one  to  the  outer,  and  one  to  the  inner  ancle. 


ARTERIA    MALLEOLARIS    INTERNA. 

The  ARTERY  of  the  inner  ancle  goes  off  just  where 
the  head  of  the  tibia  begins  to  bulge.  It  turns  over 
the  inner  ancle  in  many  small  branches;  some  mount- 
ing upwards  along  the  tibia,  but  more  going  downwards 
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over  the  inner  side  of  the  joint,  L  e.  over  the  tibia  or 
inner  ancle,  over  the  astragalus,  and  some  down  as 
low  and  as  far  backwards  as  the  heel-bone. 

ARTERIA  MALLEOLARIS  EXTERNA. 

The  ARTERY  of  the  outer  ancle  goes  off  a  little 
lower  down.  It  sends  smaller  branches  upwards  round 
the  outer  ancle,  which  go  to  the  Peronseus  Brevis 
muscle,  to  the  joint,  and  to  the  common  e^ctensor  of 
the  toes,  inosculating  round  the  outer  ancle  with  the 
fibular  arteries.  But  its  chief  branch  descends  along 
the  fore  part  and  outer  side  of  the  foot,  gives  twigs  to 
tlie  short  extensor  of  the  toes,  and  ends  in  inosculations 
with  the  tarseal  arteries,  or  arteries  belonging  to  the 
fore  part  of  the  foot. 

The  arteries  which  belong  to  the  fore  part  of  the 
foot  are  usually  three  in  number :  one  goes  off  from  the 
tibial  artery  a  little  above  the  ancle-joint,  and  is  named 
Arteria  Tarsea,  because  it  crosses  the  foot  over  the 
bones  of  the  tarsus.  To  this  succeeds  a  second  about 
the  distance  of  half  an  inch  from  it,  and  which  crosses 
the  foot  at  the  place  of  tKe  metatarsal  bones ;  it  is 
named  Arteria  Metatarsea :  and  the  one  or  other  of 
these  gives  the  interosseous  arteries,  according  as  the 
one  or  the  other  is  small  or  wanting.  The  third  is  that 
remarkable  branch  which  goes  forwards  along  the  great 
toe,  whence  it  is  named  Arteria  Halucis. 

ARTERIA    TARSEA. 

The  TARSAL  ARTERY,  whicli  is  sometimcs  of  a  very 
considerable  size,  almost  equal  to  the  tibialis  itself, 
comes  off  a  little  below  the  ancle,  upon  the  fore  part 
of  the  foot.  It  lies  upon  the  second  row  of  the  tarsal 
bones  ;  it  passes  under  the  head  of  the  extensor  brevis 
of  the  foot ;  it  crosses  the  foot  obliquely,  so  as  to  end 
in  the  abductor  muscle  of  the  little  toe,  and  in  inos- 
culations with  the  arches  of  the  sole  of  the  foot. 

This  branch  gives  small  inosculating  arteries  upwards,. 

'^^  ,^rst  give  branches  to  the  joint,  and  then  join 
wim  the    external    malleolar   and  peroneal   arteries. 
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Next  it  gives  branches  to  the  bones  and  joints  of  the 
tarsus,  which  it  lies  upon  ;  as  the  cuboid  and  cuneiform 
bones,  and  their  joints.  Thirdly,  It  gives  small  arteries 
to  the  bellies  of  the  extensor  brevis,  where  it  lies  under 

it. 

But  its  greatest  arteries  are  the  interosseous  arteries, 
which  it  sends  along  the  interstices  betwixt  the  meta- 
tarsal bones.  These  interosseous  arteries  are  three  in 
number ;  they  run  along  in  that  interstice  which  holds 
the  interosseous  muscles ;  and  when  they  arrive  at  the 
end  of  that  furrow,  or,  in  other  words,  at  the  place  of 
the  forking  of  the  toes,  each  interosseous  artery  turns 
down  to  the  sole  of  the  foot,  and  goes  into  the  fork  of 
each  digital  arch,  on  the  lowest  side  of  the  toes.  Some- 
times these  arteries  give  also  small  dorsal  arteries  to  tlie 
backs  of  the  toes. 

The  tibial  artery  having  proceeded  along  the  tarsal 
bones,  and  arrived  at  the  lower  heads  of  the  metatarsal 
bones,  and  having  first  given  off  some  trivial  branches 
to  the  joints  of  the  foot  on  its  inner  side,  and  to  the 
bones  and  muscles  about  the  root  of  the  great  toe,  next 
gives  off  a  metatarsal  artery.* 

ARTERIA    METATARSEA. 

The  ARTERY  of  the  metatarsus  or  instep  goes  off  at 
the  head  of  the  first  metatarsal  bone.  It  bends  across  the 
roots  of  the  metatarsal  bones  to  the  root  of  the  little 
toe ;  and  it  distributes  branches  to  the  tendons  of  the 
peronsei  muscles,  and  ends  in  the  abductor  of  the  little 
toe,  and  in  the  skin  over  the  outer  edge  of  the  foot. 
But  sometimes  it  is  a  larger  and  moir^  important  ar- 
tery J  for  when  the  tarsal  artery  is  small  or  wanting, 
this  metatarsal  one  gives  off  the  interossese,  and  sup^ 
plies  its  place. 

DORSALIS   EXTERNA    HALUCIS. 

The  third  branch  is  the  artery  of  the  back  of  the 
GREAT  TOE.     This  artery  is  of  very  considerable  size  ; 

*  iV,P.<— Betwixt  the  tarsal  and  metatarsal  artery,  there  la 
usually  a  small  branch  going  outwards  to  the  outer  edge  of  the  foot* 
Y.  €,  in  the  same  direction  with  both  these  arteries,  but  very  small. 
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it  gives  no  muscular  branches,  because  it  lies  upon 
the  bony  part  of  the  foot ;  it  runs  all  along  the  meta- 
tarsal bone  which  supports  the  great  toe ;  and  it  ends 
at  the  forking  of  that  toe  in  two  great  branches ;  one 
the  dorsal  artery  of  the  great  toe,  which  goes  along  it 
to  the  point ;  another  to  the  side  of  the  toe  next  the 
great  toe,  which  it  also  runs  along,  somewhat  like  the 
forking  arteries  of  the  thumb  and  fore  finger. 

The  anterior  tibial  artery  ends  here  (L  e.  where  it 
gives  off  the  artery  of  the  great  toe).  By  sinking  in 
betwixt  the  metatarsal  bones  of  the  great  toe  and  of 
the  toe  next  to  it,  and  going  directly  into  the  arches  of 
the  sole  of  the  foot,  it  produces  a  'great  and  important 
anastomosis,  similar  to  that  of  the  radial  and  ulnar 
arteries. 

I  have  given  here  the  most  common  distribution  of 
those  arteries  on  the  back  or  upper  part  of  the  foot, 
but  they  are  very  irregular. 

pi.  Arteria  Articularis  Tibialis. 

2.  Arteria  Recurrens  Tibialis. 

3.  Arteriae  Musculares. 
.  4.  Arteria  Malleolaris  Interna. 

Arteria  Tibialis  /  5.  Arteria  Malleolaris  Externa. 


Antica. 


6.  Arteria  Tarsea.  Interosseae. 

7.  Arteria  Metatarsea.  /  P<>."«^es 

(  Digitorum. 

8.  Arteria  Dorsalis  Halucis. 

.9.  Arteria  Profunda  Anastomotica. 


ARTERIA    TIBIALIS   POSTICA. 

The  POSTERIOR  TIBIAL  ARTERY  IS  80  named  from  its 
passing  along  the  back  part  of  the  tibia.  The  anterior 
tibial  artery  passes  through  the  interosseous  membrane 
only  at  the  lower  edge  of  the  popliteal  muscle :  this 
artery  comes  oft*  from  the  general  trunk  at  the  upper 
edge  of  the  popliteal  muscle,  and  passes  obliquely  to- 
wards the  inside,  of  the  tibia,  to  take  its  place  behind 
that  bone.  Its  whole  situation  and  general  course  is 
this :  It  lies  under  the  fascia  which  covers  the  three 
lesser  muscles  on  the  back  of  the  tibia,  consequently 
under  the  solaeus  muscle,  but  over  the  tibialis  posticus 
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and  flexor  digitorum ;  coming  near  the  foot,  it  turns 
round  the  inner  ancle  close  upon  the  bone.  Having 
passed  the  lower  head  of  the  tibia,  it  goes  down  along 
the  inside  of  the  heel-bone,  in  its  deep  arch,  upon  which 
the  body  is  supported ;  it  divides  at  the  heel-bone,  and 
advances  along  the  sole  of  the  foot  in  two  great 
branches ;  one  running  along  the  sole,  next  the  outer 
edge  of  the  foot ;  the  other  along  the  inner  edge  of 
the  foot ;  whence  they  are  named  external  and  inter- 
nal plantar  arteries.  From  this  arch  the  artery  gives 
branches  to  all  the  toes^  and  so  it  ends. 

This  posterior  artery  is  chiefly  a  muscular  one,  at 
least  in  its  course  down  the  leg  ;  and  though  it  gives 
many  branches  as  it  passes  along,  there  are  hardly  any 
worthy  of  being  described :  and  from  the  knee  to  the 
ancle-joint  there  is  one  only  which  needs  be  distin- 
guished by  name,  viz.  the  artery  which  nourishes  the 
tibia. 

First,  The  tibialis  postica  often  gives  arteries  to  the 
heads  of  the  gastrocnemii  muscles ;  next  it  gives  off* 
the  ARTERiA  NUTRiTiA  TiBiiE,  which  bcgius  a  little 
below  the  lower  edge  of  the  popliteal  muscle,  runs 
downwards  along  the  interosseous  ligament,  gives  mus- 
cular branches  to  the  popliteus,  solseus,  and  tibialis 
posticus,  and  then  sends  the  nutritious  artery  into  the 
great  hole  in  the  middle  of  the  tibia.  It  gives  many 
branches  to  the  periosteum  of  the  tibia,  and  to  the  in- 
terosseous membrane  all  down  the  leg,  and  it  ends  near 
the  lower  end  of  the  tibia  in  inosculations  with  the 
peroneal  artery.  This  nutritious  artery  of  the  tibia  is 
very  important,  from  the  peculiarity  of  its  situation  more 
than  its  size,  for  an  artery  in  a  bone  being  wounded  or 
torn,  bleeds  in  an  extraordinary  manner.  I  have  seen 
the  compound  fracture  of  the  tibia  where  this  artery 
was  torn,  bleed  so  as  to  make  the  consultants  imagine 
the  main  artery  was  torn. 

Other  nameless  muscular  arteries  succeed  to  this, 
going  to  the  tibialis  posticus,  to  the  flexor  communis, 
and  to  the  flexor  of  the  great  toe.  When  the  artery 
arrives  near  the  ancle-joint,  it  gives  many  small  twigs 
to  the  periosteum,  tendons,  sheaths,  and  bursa?  mucosae 
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behind  the  ancle ;  and  then  passing  in  the  very  deepest 
part  of  the  ancle,  under  the  annular  ligament^  and  be- 
twixt the  tibia  or  process  of  the  inner  ancle  and  the 
heel-bone,  it  adheres  closely  to  the  bones  and  capsule 
of  the  joint ;  and  there  gives  a  great  many  little  tor- 
tuous arteries,  making  net- works  over  this  joint  and  its 
bones,  as  over  the  other  joints  already  described.  But 
especially  two  delicate  arteries  go  out  at  this  hollow  at 
the  side  of  the  heel-bone :  one  forwards  towards  the 
side  of  the  ancle-joint,  the  other  downwards  and  back- 
wards over  the  heel-bone,  which  ramify  very  profusely 
and  very  beautifully. 

The  artery  now  lying  deep  under  the  abductor  mag- 
nus  of  the  great  toe,  which  arises  from  the  heel-bone, 
forks  into  its  two  great  branches,  the  external  and  in- 
ternal plantar  arteries. 

ARTERIA  PLANTARIS  INTERNA. 

The  INTERNAL  PLANTAR  ARTERY  is  much  the  Smaller 
branch,  not  to  be  compared  in  importance  (though 
their  names  are  contrasted)  with  the  external  plantar 
artery ;  and  it  is  named  internal,  because  as  it  runs 
along  the  sole  of  the  foot  it  keeps  to  the  inner  edge, 
viz.  that  to  which  the  great  toe  belongs.  It  comes  off 
under  the  head  of  the  abductor  of  the  great  toe,  and 
under  the  belly  of  that  muscle,  and  close  upon  the 
bone ;  its  branches  run  forwards,  quite  up  to  the  root 
of  the  toe,  all  along  its  metatarsal  bone.  Tlie  internal 
plantar  artery  has  in  general  four  branches,  which  all 
run  pretty  nearly  in  the  same  direction;  viz.  straight 
forwards. 

It  gives,  while  under  the  head  of  the  abductor, 
small  branches,  which  go  backwards  to  the  joint,  its 
capsule,  and  tendons,  and  some  into  the  spongy  sub- 
stance of  the  heel-bone  ;  some  also  to  the  short  flexor 
of  the  foot,  and  to  the  massa  carnea.  But  its  four 
greater  and  more  regular  branches  are  these : 

The  first  lies  nearer  the  inner  edge  of  the  foot ;  is  the 
largest  and  most  considerable  ;  it  runs  along  under  the 
inner  border  of  the  abductor  ;  it  goes  quite  up  to  the 
ball  of  the  great  toe,  and  unites  with  the  proper  artery 
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of  the  toe.     As  it  goes  along,  it  gives  small  twigs  to 
theperiosteum  and  bone. 

The  second  resembles  the  former,  except  that  it 
does  not  come  off  so  early  by  two  inches;  it  is  of 
course  shorter,  but  it  passes  along  in  the  same  direc- 
tion, only  a  little  distant  from  the  first,  lying  along  the 
middle  of  the  metatarsal  bone.  It  also  advances  up  to 
the  root  of  the  great  toe,  and  runs  also  into  the  proper 
artery  of  the  great  toe  (which  comes  from  the  external 
plantar  brancJii)  so  as  to  enlarge  and  strengthen  it. 

The  third  lies  still  nearer  to  the  centre  of  the  foot, 
and  deeper  among  the  muscles.      It  runs  the  same 

general  course,  viz.  along  the  side  of  the  metatarsal 
one  up  to  the  ball  of  the  great  toe,  and  ending  like 
the  others  in  the  artery  of  the  great  toe ;  but  as  it  lies 
deeper,  it  gives  branches  to  the  short  flexor,  to  the 
tendons,  and  to  the  inner  surface  of  the  aponeurosis 
plantaris,  forming  a  sort  of  superficial  arch. 

From  these  three  arteries,  much  of  the  skin  on  the 
sole  of  the  foot  has  its  branches. 

The  fourth  and  last  branch  of  the  plantaris  interna, 
is  one  which  goes  down  deep  into  the  centre  of  the 
foot;  it  lies  close  upon  those  ligaments  which  bind 
together  the  bones  of  the  tarsus,  and  under  all  the 
tendons,  except  those  of  the  tibial  muscles,  which  are 
like  ligaments  to  the  bones.  Its  destination  is  chieflv 
to  the  tarsal  joints  and  capsules  ;  its  inosculations  with 
the  external  plantar  artery  can  be  of  no  importance. 

PLANTARIS   EXTERNA. 

The  EXTERNAL  PLANTAR  ARTERY  is  the  greater  artery 
of  the  sole  of  the  foot,  from  which  the  arches  of  the 
foot  and  the  inosculations  with  the  anterior  tibial  artery 
are  formed. 

It  turns  outwards  towards  the  outer  edge  of  the 
foot ;  it  runs  its  great  circle  round  by  the  metatarsal 
bone  of  the  little  toe  ;  and  its  plantar  arch,  or  the  arch 
of  the  sole  of  the  foot,  passes  over  the  middle  of  all  the 
other  metatarsal  bones.  It  receives  the  antrior  tibial 
artery  under  the  middle  of  the  metatarsal  bone  of  the 

VOL.  ir.  T 
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great  toe.  It  is  this  great  curve  of  the  artery  turning 
round  in  the  sole  of  the  foot  that  we  name  the  plantar 
arch ;  and  it  is  from  it  that  all  the  proper  arteries  of 
the  toes  arise,  expressly  after  the  same  order  in  which 
the  fingers  receive  their  arteries. 

The  great  or  external  plantar  artery  lies  deep,  but 
not  upon  the  naked  bones  like  the  former.  It  passes 
through  betwixt  the  heads  of  the  short  flexor  and  massa 
camea ;  it  turns  its  first  turn  outwards  till  it  gets  under 
the  flexor  and  abductor  of  the  little  toe ;  then  it  turns 
inwards  towards  the  centre  of  the  foot,  and  lies  between 
the  tendons  of  the  flexor  muscles,  and  the  metatarsal 
bones  and  their  interosseous  muscles. 

First,  It  sends  a  large  branch  backwards  to  the  heel- 
bone,  which  belongs  entirely  to  that  spongy  bone,  and 
forms,  like  all  such  arteries,  a  sort  of  net-work  over  all 
the  surface  of  the  bone ;  it  first  touches  the  bone  under 
its  extreme  point,  or  that  which  rests  upon  the  ground ; 
and  it  goes  branching  over  it  so  high  as  to  inosculate 
round  the  ancle  with  twigs  of  the  tibialis  antica ;  it 
gives  branches  also  hereabout  to  the  great  ligament  of 
the  heel-bone.  The  external  plantar  artery  next  gives 
branches  to  those  muscles  betwixt  which  it  lies  im- 
bedded, viz.  the  flexor  accessorius  and.  flexor  brevis  ; 
then  advancing  to  the  side  of  the  flexor  digiti  minimi, 
it  gives  out  two  or  three  branches,  which  first  go  into 
the  flesh  of  the  abductor  and  flexor  of  the  little  toe, 
and  then  turning  over  the  edge  of  the  foot,  terminate 
in  inosculations  with  the  arteries  of  the  fore  part  of  the 
foot  and  in  the  skin. 

It  then  begins  from  the  root  of  the  metatarsal  bone 
of  the  Httle  toe  to-  form  that  great  circle,  which  is 
named  the  arch  of  the  foot,  and  which  gives  out  two 
ranks  of  arteries  :  first,  of  interosseous  arteries  going 
to  the  spaces  betwixt  the  metatarsal  bones,  upon  which 
the.  toes  stand ;  and,  secondly,  the  proper  arteries  of 
the  toes  themselves. 

The  first  of  these  arteries  proceeding  from  the  tarsal 
arch  is  a  small  one,  the  artery  of  the  little  toe.  It 
begins  at  the  lower  head  of  the  metatarsal  bone,  lies 
under  the  flexor  and  abductor  muscles^  gives  branches 
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to  these  muscles  and  to  the  skin,  and  to  the  bone 
itself;  it  runs  up  the  outer  edge  of  the  little  toe,  and 
this  is  immediately  succeeded  by  the  first  interosseous 
artery ;  which  lies  deeper,  passes  along  the  first  inter- 
osseous space,  gives  branches  to  the  bones  and  interos- 
seous muscle,  and  inosculates  betwixt  the  toes  with 
tile  branches  of  the  anterior  tibial  artery. 

The  next  artery  is  properly  the  first  of  the  great 
arch.  It  is  what  is  called  the  ramus  digitalis,  or 
proper  artery'  of  the  toes.  It  is  a  long  artery  ;  it  runs 
over  the  interosseous  space  lying  upon  the  interosseous 
muscles ;  it  advances  to  the  root  of  the  little  toe,  and, 
like  those  of  the  fingers,  divides  into  two  branches,  one 
to  the  inner  side  of  the  little  toe,  and  the  other  to  the 
side  of  the  toe  next  it.  A  second  and  a  third  digital 
artery  go  out  in  the  same  manner,  and  split  at  the 
roots  of  the  toes  into  two  branches,  and  with  so  little 
variety  that  it  is  needless  to  describe  each  part. 

In  the  interstices  of  each  of  these  arteries  lie  two  or 
three  small  perforating  arteries,  which,  perforating  be- 
twixt  the  metatarsal  bones,  inosculate  with  the  interos- 
seous arteries  which  lie  on  the  fore  part  of  the  foot. 

But  the  great  external  plantar  artery,  while  it  is 
giving  out  these  arteries  alternately,  i.  e.  large  branches 
to  the  toes,  and  smaller  twigs  to  the  interosseous  mus- 
cles, and  some  smaller  still  which  go  off  from  the  con- 
cave part  of  the  arch,  and  go  into  the  sole  of  the  foot 
to  the  ligaments  and  joints,  the  principal  artery  goes 
stiQ  onwards,  and  completes  its  arch  at  the  middle  of 
that  metatarsal  bone  which  supports  the  great  toe. 
TTiere,  a  little  behind  the  ball  of  the  great  toe^  it  re- 
ceives an  anastomosing  branch  of  the  tibialis  antica^ 
which  perforates  from  the  fore  part  of  the  foot.  This 
completes  the  arch  of  the  anterior  and  posterior  arteries, 
and  permits  the  blood  to  pass,  according  to  the  pres- 
sure, or  other  accidents,  in  either  direction  ;  and  this 
union  strengthens  and  enlarges  the  artery  of  the  plantar 
arch  so  much,  that  it  is  not  exhausted  by  the  many 
branches  which  it  has  given  off,  but  gives  at  this  point 
the  largest  artery  of  all,  viz.  the  artery  which  supplies 
the  great  toe,  one  side  of  the  toe  next  it     This  artery 
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of  the  great  toe  is  the  very  last  or  extreme  branch  of 
the  aortic  system.  It  very  closely  resembles  the  great 
artery  of  the  thumb  ;  it  gives  out  three  chief  branches^ 
viz.  one  to  each  side  of  the  great  toe,  and  one  to  the 
inner  side  of  the  toe  next  it  This  arteria  pollicis 
PEDIS  sometimes  seems  to  proceed  entirely  from  the 
perforating  branch  of  the  anterior  tibial  artery;  at 
other  times  it  arises  fairly  from  the  plantar  arch. 

These  lesser  branches  in  the  foot  require  a  descrip- 
tion  as  tedious  as  the  larger  arteries,  and  we  have  the 
more  occasion  for  a  plan,  serving  at  the  same  time  as  a 
recapitulation. 
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ARTERIA    PERON-fiA. 

Thfe  FIBULAR  ARTERY,  OF  the  third  artery  of  the  leg, 
which  is  much  smaller  than  the  other  two,  in  its  course 
and  connections,  and  its  being  exhausted  nearly  by  the 
time  it  reaches  the  ancle-Joint,  greatly  resembles  the  in- 
terosseous artery  of  the  fore  arm. 

It  comes  off  irom  the  posterior  tibial  artery,  near  the 
head  or  origin  of  the  tibialis  posticus  muscle,  and  ac- 
companies that  muscle  down  to  the  ancle-joint,  lying 
betwixt  the  flexor  polUcis  and  the  acute  edge  or  spine 
of  the  fibula. 

This  is  entirely  a  muscular  artery  for  supplying  those 
deeper  parts  which  the  other  arteries  do  not  supply. 
Its  branches,  like  those  of  all  muscular  arteries,  are 
extremely  irregular ;  its  chief  branches  are  to  the 
solseus,  to  the  peronaei  muscles,  to  the  tibialis  posticus, 
and  to  the  flexor  of  the  great  toe.  Several  little  arteries 
turn  round  the  fibula  from  point  to  point,  going  to  the 
fore  part  of  the  leg.  All  the  way  down  the  leg  it  is 
giving  off  repeated  branches  to  the  same  muscles ;  and 
in  this  course  it  gives  some  little  arteries,  which  pierce 
through  the  interosseous  membrane,  and  also  gives  the 
nutritious  artery  of  the  fibula. 

When  it  approaches  the  ancle-joint,  the  fibular  artery 
gives  off  an  anterior  branch,  which  perforates  the  in- 
terosseous  membrane,  passes  through  betwixt  the  tibia 
and  fibula  nearly  where  they  are  joined,  and  turns  down- 
wards over  the  outer  side  of  the  ancle,  by  the  extensor 
communis  and  peronaeus  brevis  tendons.  This  is  named 
PERONEA  ANTERIOR,  though  it  is  Ru  artery  of  little  im- 
portance. Its  branches  are  given  not  to  muscles,  for 
this  is  a  naked  and  bony  part  of  the  foot,  but  are  ex- 
panded upon  the  lower  heads  of  the  tibia  and  fibula, 
and  upon  the  os  cuboides.  They  nourish  the  tendons, 
ligaments,  and  bursas  of  the  outer  ancle ;  they  end  in 
inosculations  with  the  malleolar  artery,  from  the  tibialis 
anterior,  and  with  the  tarsal  artery. 
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ARTERIA    PERONEA    POSTERIOR. 

As  this  ANTERIOR  FIBULAR  ARTERY  branches  over  the 
fore  part  of  the  outer  ancle,  the  posterior  fibular 
ARTERY  passes  deep  behind  the  same  ancle,  and  is  just 
the  continuation  of  the  main  artery ;  which  having 
passed  down  behind  the  acute  angle  of  the  fibula^ 
sinks  into  that  deep  hollow  which  is  behind  it  upon  the 
side  of  the  heel-bone.  Behind  the  tibia  the  artery 
makes  large  inosculations  with  the  posterior  tibial  artery^ 
and  gives  many  branches  to  the  tendons.  Branches 
also  turn  round  the  ancle,  making  a  net- work  of  vessels 
upon  it,  and  inosculating  with  the  anterior  tibial  artery. 

It  continues  to  give  the  same  small  arteries  to  the 
outer  ancle,  to  the  peronsei  tendons,  to  the  outer  side 
of  the  heel*bone,  and  to  the  abductor  of  the  little  toe. 
It  ends  usually  in  that  muscle,  and  in  inosculations 
with  that  branch  of  the  external  plantar  artenr  which 
turns  backwards  upon  the  heel-bone  and  ramines  upon 
it  so  beautifully. 

These  are  the  last  branches  of  the  three  great  arteries 
of  the  leg  and  of  the  aortic  system. 


OF  THE  VEINS. 


The  veins  are  the  vessels  by  which  the  blood  carried 
outward  by  the  arteries  is  returned  to  the  heart  The 
system  of  the  veins,  however,  is  not  so  simple  as  that 
of  the  arteries,  for  while  there  are  only  two  great  ar- 
teries carrying  the  blood  from  the  hearty  viz.  the  aorta 
and  the  pulmonic  artery,  there  are  three  great  trunks 
of  the  veins,  viz",  the  superior  and  inferior  vena  cava^ 
which  are  the  trunks  of  the  great  veins  of  the  body ; 
the  pulmonic  vein,  which  i:etums  the  blood  to  the 
heart  from  the  circulation  through  the  lungs ;  and  the 
vena  portffi,  which  collects  the  blood  of  the  intestines, 
and  conveys  it  to  the  liver.  There  is,  besides,  a  greater 
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variety  in  the  distribution  of  the  veins  than  in  that  of 
the  arteries. 

The  French  physiologists  have  departed  from  the 
old  method  of  Harvey,  in  explaining  the  circulation. 
He  wisely  took  the  heart  as  the  centre  of  the  system, 
and  described  the  vessels  going  out  from  it,  forming 
the  two  circulations,  viz.  through  the  body  and  through 
the  lungs ;  but  they  have  assumed  the  lungs  as  the 
centre ;  and  the  veins  of  the  body,  and  the  arteries  of 
the  lungs,  they  call  systeme  a  sang  noivy  because  it  con- 
tains  the  dark-coloured  blood ;  and  the  pulmonic  veins 
and  the  arterial  system  of  the  body  they  call  systeme  a 
sang  rougej  because  it  conveys  blood  of  the  bright  ver- 
milion colour. 

This  conceit  is  perhaps  admissible,  when  introduced 
as  an  additional  illustration  of  the  relation  of  the  lungs 
to  the  body ;  but  it  causes  in  a  difficult  subject  an 
unusual  degree  of  intricacy,  and  does  not  serve  the 
purpose  of  demonstration :  besides,  the  arteries  and 
veins  of  the  body,  and  the  pulmonic  artery  and  vein, 
have  that  strict  and  mutual  dependance  in  action, 
which  shows  how  improper  and  how  unnatural  it  is  to 
make  this  change,  and  to  separate  them  in  explaining 
the  general  system.  At  all  events,  let  those  who  adopt 
this  novelty  cease  to  speak  of  the  two  circulations,  for 
although  in  regard  to  the  heart  there  are  two  circula- 
tions, yet  as  the  movement  of  the  blood  respects  the 
lungs  there  is  only  one.  By  this  division,  the  blood 
returning  from  the  body,  and  carried  into  the  lungs, 
cannot  be  called  a  circulation  ;  but  only  when  it  has 
passed  through  the  lungs,  and  returned  to  the  same 
point  of  its  course  through  the  body. 

I  retain  the  old  method,  corresponding  with  what 
has  been  delivered  in  the  preceding  volume,  and  in 
describing  the  veins  will  follow  the  course  of  the  blood 
through  them. 

GENERAL  CHARACTER  OF  THE  VEINS. 

The  capacity  of  the  veins  is  greater  than  that  of  the 
arteries  J  the  coats  are  thinner  but  stronger  compa- 
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ratively,  and  admit  easily  of  dilatation  to  a  certain  ex- 
tent. The  coats  of  the  lesser  veins  are  comparatively 
stronger  than  those  of  the  larger  ones»  and  the  veins  of 
the  lower  extremity  much  thicker  and  stronger  than 
in  the  upper  parts  of  the  body,  as  they  have  to  bear  a 
higher  column  of  blood.  The  veins  are  transparent 
and  the  blood  is  seen  through  their  coats.  The  veins 
have  three  coats.  The  outer  coat  is  composed  of  a 
reticulated  tissue  of  cellular  membrane,  which  is  wrapped 
somewhat  loosely  around  the  proper  coats.  The  second 
coat  has  the  same  character  of  an  interwoven  texture 
of  filaments ;  but  is  more  dense,  especially  on  its  in- 
ternal surface,  where  it  approaches  the  inner  coat. 
The  inner  coat  is  dense  and  unelastic,  resembling  the 
inner  coat  of  the  artery,  but  stronger,  more  pliant,  and 
less  easily  ruptured  by  a  ligature  than  the  inner  coat 
of  the  artery.  Betwixt  all  the  coats  there  is  a  fine 
cellular  substance  interposed.*  The  inner  coat  being 
smooth  and  flexible  is  formed  into  valves  in  various 
parts  of  the  veins ;  which  valves  are  semilunar,  ^nd 
resemble  those  in  the  root  of  the  great  arteries  in  the 
heart. 

In  all  the  larger  veins^  excepting  those  of  the  vis- 
cera, of  the  abdomen,  and  those  of  the  lungs  and  brain^ 
there  are  valves  ;  but  in  the  smaller  veins  there  are  no 
valves.  These  valves,  as  I  have  said,  consist  of  the  inner 
coat,  forming  folds  like  a  curtain,  hung  across  the 
calibre  of  the  vein,  but  at  the  same  time  attached  so 
obliquely  to  the  side  of  the  vein,  that  they  present  a 
sacculated  membrane,  the  edge  of  which  is  caught  by 
the  blood  the  instant  that  the  stream  is  retrograde, 
and  thus  the  valve  is  raised,  and  falling  back,  stops  the 
return  of  the  blood  against  its  natural  course.  The 
loose  margin  of  the  valve  is  somewhat  stronger  than 
the  other  part,  and  betwixt  the  duplicature  of  the  inner 
membrane  forming  it  some  little  filaments  may  be  ob- 
served. Each  valve  consists,  in  general,  of  two  semi- 
lunar  membranes,  the  margins  of  which  fall  together  ; 

Unlets,  near  the  auricle  bo  muscular  fibres  have  been  observed. 
S«e  Halleri  Opera  Minora,  p.  115. 
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but  they  yield  and  give  freedom  to  the  current  of 
blood  when  flowing  towards  the  heart. 

Authors  have  not  noticed  a  part  of  the  structure 
essential  to  the  operation  of  a  semi-lunar  valve.  I 
mean  the  little  sinuses  or  more  dilatable  part  of  the 
coats  of  the  veins  just  above  the  attachment  of  the 
valve.  The  sinuses  are  of  the  same  use  here  that 
they  are  at  the  origin  of  the  great  arteries  from  the 
heart.  By  their  means  the  margin  of  the  valve  is  not 
permitted  to  touch  the  side  of  the  vein.  The  blood 
always  intervenes  betwixt  the  valve  and  the  side  of 
the  vein,  consequently  the  slighest  retrograde  motion 
of  the  blood  tnrows  down  the  valve.  Without  this 
provision,  the  valve  being  collapsed  to  the  side  of  the 
vein,  the  blood  would  have  been  permitted  to  pass 
retrograde. 

A  ligature  high  on  the  arm  or  thigh  not  only  causes 
the  veins  to  swell  by  preventing  the  free  course  of  the 
blood  back  to  the  heart,  but  it  shows  the  veins  in  their 
distinct  and  natural  character,  and  causes  the  sinuses 
of  the  valves  to  rise,  showing  the  places  of  the  valves. 

The  sacs  formed  by  the  valves  of  the  veins  are  much 
deeper  sometimes  than  the  term  semi-lunar  implies, 
insomuch  that  the  term  pyriformis  has  been  used. 
Neither  are  the  valves  always  double,  for  sometimes 
they  are  single,  and  sometimes  three  in  number.* 
They  are  best  seen  by  opening  the  veins  under  water, 
and  drawing  them  to  and  fro,  by  which  it  will  be  per- 
ceived how  the  valves  rise  and  float. 

As  the  veins  are  provided  with  valves  only  where 
they  are  exposed  to  occasional  pressure,  and  particu- 
larly to  the  compression  of  the  muscles,  the  use  of  the 
valves  would  seem  to  be,  to  prevent  the  retrograde 
movement  of  the  blood,  in  consequence  of  the  occa- 
sional and  partial  compression  of  the  veins ;  but,  no 
doubt,  they  at  the  same  time  support  the  column  of 
blood,  as  in  the  lower  extremities :  and  when  those 
veins  suflTer  distention  by  disease,  a  great  aggravation 

•  Fabricius  de  Venarum  Osteolis.  Morgagni  Epist.  Anatom.  XV. 
Kerckringii  Spicilegium  Anatomicum,  Tab.  4w 
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of  this  condition  is,  that  Uie  valves  lose  their  action, 
for  the  vein  is  now  too  large  to  be  closed  by  them,  and 
the  whole  column  of  blood  presses  upon  the  veins  of 
the  legs. 

Fabricius  ab  Aquapendente,  who  discovered  the 
valves  of  the  veins,  though  ignorant  of  the  circulation, 
and,  consequentl)',  of  the  true  use  of  the  valves,  yet 
argues  veiy"  ingeniously  ;  for  he  imagined  that  exercise, 
by  heating  the  limbs,  would  draw  the  blood  from  the 
trunk,  to  the  injury  and  rupture  of  the  vessels  of  the 
limbs,  and  the  too  great  diminution  of  nourishment  in 
the  vital  parts,  were  it  not  for  the  office  of  these  valves. 
See,  says  he,  how  the  veins  swell,  and  the  valves  be- 
come marked  and  distinct,  when  a  man  is  in  full  exer- 
cise. By  this  we  may  perceive,  that  exercise  forces 
the  blood  out  from  the  body  towards  the  extremities, 
and  would  do  it  too  powerfidly,  but  for  the  operation 
of  the  valves.  But  Harvey,  observing  the  mechanism 
of  these  membranes,  was  drawn  to  conclude  that  the 
blood  must  always  run  in  one  direction  in  the  veins, 
and,  consequently,  tiiat  there  must  be  a  circulation  of 
tlie  blood. 

The  commencement  of  the  minute  branches  of  the 
veins  is  from  the  extreme  ramifications  of  the  arteries  ; 
they  are  continuous,  and  convey  back  the  blood  in  that 
course  which  is  called  the  circulation.  In  contem- 
plating the  capillary  tissue  of  vessels,  the  most  striking 
circumstance  is,  the  predominance  of  the  dark  venous 
ramifications :  and  in  general,  two  sets  of  veins  will, 
even  in  these  minute  ramifications,  be  obser\'ed ;  one 
superficial,  tiie  other  more  intimately  blended  with  the 
minute  ramifications  of  the  arteries  ;  but  in  the  internal 
parts  of  the  body,  and  particularly  the  viscera,  the 
veins  uniformly  accompany  the  ramifications  of  the 
arteries,  and  in  the  solid  viscera  a  dense  cellular  mem* 
branc  gives  lodgment  to  both  sets  of  vessels. 

It  was  supposed,  even  after  the  time  of  Harvey,  that 
there  was  a  spongy  or  cellular  substance  betwixt  the 
extremities  of  the  arteries  and  veins  ;  but  there  is  no 
such  thing  in  the  microscope.  I  see  the  globules  of 
the  blood  following  eacli  other  in  rapid  succession,  and 
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turn,  and  accumulate,  and  retrace  their  course.  There 
can  be  no  doubt,  that  when  they  are  passing  rapidly, 
as  one  may  say,  in  single  files,  they  are  in  the  extreme 
arteries.  That  again,  when  they  turn  back,  and  go 
two  and  two  or  three  abreast,  they  are  in  the  ex- 
tremities of  the  veins.  I  may  further  observe,  that  in 
tlie  microscopical  experiments  we  do  not  see  the  coats 
of  these  small  vessels,  but  must  conclude  that  they 
are  there,  from  the  globules  of  the  blood  being  ac- 
curately confined  to  a  certain  tract  or  course. 

In  the  extremities  and  head,  indeed  every  where  but 
in  the  viscera,  the  veins  form  two  distinct  sets ;  the 
deep  and  the  superficial  veins :  I.  the  deep  veins  ac- 
companying the  arteries ;  and  2.  the  sub-cutaneous 
veins,  which  emerge  from  the  compression  of  the  mus- 
cles, and  run  above  the  fascia.  The  union  betwixt 
the  branches  of  the  veins  is  very  frequent,  not  only  be- 
twixt the  veins,  ramifying  in  the  same  plane  insomuch 
as  to  make  them  a  net-work,  but  also  betwixt  the  deep 
and  the  superficial  set  of  veins :  such  are  the  venfe 
emissaria;  of  the  skull,  the  free  communications  betwixt 
tlie  external  and  internal  jugular  vein,  betwixt  the 
deep  and  superficial  veins  of  the  arm,  &c.  When  in 
bleeding,  the  blood  flows  from  the  vein  of  the  arm, 
accelerated  by  the  working  of  the  muscles,  the  blood 
escapes  by  the  anastomosis,  fi-om  the  compression  of 
the  muscles,  and  fills  the  superficial  veins  ;  but  the  in- 
crease of  the  jet  of  blood  is  principally  produced  by 
the  swelling  of  the  muscles,  causing  tlie  liiscia  to  com- 
press the  internal  veins  of  the  fore  arm. 

In  the  dead  body  the  veins  are  flat,  but  when  dis- 
tended  they  resume  the  cylindrical  figure  which  they 
possessed  in  tlie  living  body  ;  yet  they  are  in  general 
of  the  cylindrical  figure  for  a  very  small  part  of  their 
course  only,  owing  to  the  irregular  dilatations  by  the 
side  of  the  valves,  and  to  the  Irequent  union  of  their 

■  branches.  The  manner  in  which  the  branches  join  the 
I  trunk  has  a  pecuUarity  which  always  distinguishes  them 
I       from  tlie  ramifications  of  arteries  :  the  arteries  branch 

■  direct  and  at  an  acute  angle,  the  veins  in  a  direction 
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more  removed  from  the  course  of  the  trunk,  and  in 
general  with  a  curve  or  shoulder. 

In  infancy  and  youth  the  veins  are  but  little  turgid, 
and  especially  the  cutaneous  veins  are  so  firmly  em- 
braced by  the  elastic  skin  and  cellular  membrane,  that 
they  have  a  less  degree  of  prominency  than  in  more 
advanced  years.  In  old  age  the  veins  are  enlarged, 
and  rise  turgid  on  the  surface  ;  the  internal  veins  also 
become  enlarged,  and  the  whole  venous  system  is 
extended. 

Soemmerring  says,  with  increasing  years  the  resisting 
power  of  the  veins  is  diminishing,  that  of  the  arteries 
increasing.  I  believe  this  to  be  incorrect  in  regard  to 
both  kinds  of  vessels. 

I  do  not  consider  the  change  in  the  vascular  system 
Is  the  effect  of  mere  distention,  or  of  the  enlargement 
of  the  veins,  from  the  long  continued  action  of  the  ar- 
teries ;  but  as  a  necessary  change  in  the  proportionate 
distribution  of  the  blood,  which  is  preceded  or  accom- 
panied with  other  peculiarities,  which  characterize  old 
age.  When  we  consider  the  great  size  of  the  veins,  com- 

Eared  with  the  arteries,  we  must  conclude  that  the 
lood  flows  but  slowly  in  the  venous  system ;  that  from 
the  narrowness  of  the  trunks  of  the  veins  near  the 
heart,  the  blood  must  be  accelerated  as  it  approaches 
the  heart;  and  that  receiving  the  impulse  from  the 
ventricle,  it  must  take  a  rapid  course  tnrough  the  ar- 
teries, until,  again  approaching  the  extreme  branches 
of  the  arteries,  and  passing  into  the  veins,  its  motion 
becomes  more  languid  knd  slow.  In  youth,  as  the  size 
of  the  veins  is  not  in  so  great  a  proportion  to  the  ar- 
teries as  in  advanced  life,  the  blood  in  a  young  person 
must  be  in  more  rapid  and  quick  circulation :  but  in 
old  age,  owing  to  the  largeness  of  the  veins  and  the 
accumulation  of  blood  in  them,  the  blood  moves  slowly 
through  the  venous  system,  and  is  almost  stagnant  in 
the  dilated  veins  and  sinuses ;  upon  the  whole,  it  moves 
less  briskly  through  the  vessels,  and  the  proportionate 
quantity  immediately  under  the  influence  of  tne  arterial 
system  is  less  tlian  in  youth. 
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There  is  no  pulsation  to  be  observed  in  the  veins, 
but  what  they  receive  laterally  from  the  contiguous 
arteries.  There  is  no  pulsation  in  the  veins,  because 
they  are  removed  from  the  heart  ;  because  they  do  not 
receive  the  shock  of  the  heart's  action  in  their  trunk, 
but  only  by  their  widely-spread  branches ;  because  the 
contraction  of  the  heart  and  of  the  arteries  so  alternate 
with  each  other,  as  to  keep  up  a  perpetual  and  unifonn 
stream  of  blood  into  the  veins;  whereas  the  pulsation 
in  the  arteries  is  owing  to  the  sudden  and  successive 
contractions  of  the  heart. 

In  living  animals  I  have  undoubtedly  seen  the  course 
of  the  blood  in  the  great  veins  near  the  heart  alternately 
checked  and  accelerated  in  its  motion.  But  this  is  a  sub- 
ject which  I  have  no  disposition  at  present  to  pursue. 
This  motion  does  not  prove  that  there  is  here  a  mus- 
cular contraction.* 

FUNCTIONS    OR    USES    OF   THE   VEINS. 

Are  the  veins  merely  for  carrying  back  the  blood  to 
the  heart,  and  are  they  entirely  passive,  while  the  ar- 
teries alone  are  agents?  Although  it  appears  that  the 
veins  have  no  muscular  action  in  their  coats,  yet  such 
is  the  peculiarity  of  their  situation,  that  they  become, 
in  an  indirect  manner,  powerful  agents  in  circulating 
the  blood.  In  the  first  place,  we  see  that  Tjy  their  great 
number,  their  width,  and  large  diameter,  they  contain 
a  large  proportion  of  the  blood ;  in  the  second  place, 
they  are  under  the  influence  of  the  muscular  system, 
so  that  every  motion  or  effort  compresses  them,  and 

*  In  exercituB  iminodicis,  &c.  —  fortius  ad  cavam  cl  cor  dextmm 
accedit  quam  in  quiete,  ergo,  cor  dextrum  magis  dilatatur,  et  ad 
majorem  contractionem  coactuni,  fortius  inipellit  sanguinem  in  pul- 
monem  :  veriun  llle  impetus  adauctua,  concuirens  cum  inspiracione, 
infarcmm  addit  infarctui :  ergo  el  niagis  pulmones  aggravat. — 
Sauvoffe's  Nosol,  torn.  iii.  p.  136. 

Post.  D.  SchligkiDg  obeervavi  venas  omnes,  saltern  majores,  de- 
tuiriescere  ct  complaoari  durante  inepiratione :  intumescere  vero  ct 
retuitdi  durante  exspiratione. — Ibid. 

Haller  found  contraction  produced  in  the  veins  by  touching 
iliem  with  oil  of  vitriol.     Opera  Minora,  p.  375. 
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causes  a  movement  of  the  blood  within  them.  If  a  long 
tube  be  attached  to  a  vein  of  a  living  animal^  so  that 
the  blood  may  rise  into  the  tube,  in  height  propor- 
tioned to  the  force  of  circulation,  and  if  the  animal  be 
excited  to  exertion,  in  the  moment  of  exertion  the 
blood  is  forced  in  a  jet  from  the  mouth  of  the  tube. 
This  explains  what  the  influence  of  exercise  must  be 
in  accelerating  the  circulation.  And  now  we  see  the 
proper  use  of  the  valves ;  for  these  sudden  efforts  of 
the  muscular  frame,  compressing  the  veins,  would  cause 
a  movement  of  the  blood  backward  ;  the  impulse  would 
be  at  least  as  powerful  retrograde  upon  the  course  of 
the  blood  as  forward.  But  as  these  flood-gates  are 
thrown  down  on  the  slightest  movements  of  the  blood, 
contrary  to  the  course  of  the  circulation,  and  the  retro- 
grade motion  of  the  blood  thereby  prevented,  the  mus- 
cular force  is  all  given  in  aid  of  the  circulation,  and 
the  blood  of  the  veins  is  thereby  forced  on  to  the  right 
side  of  the  heart 

In  this  general  account  of  tlie  venous  system,  it 
remains  on^  to  speak  of  the  subject  of  absorption 
by  veins.  Before  the  suite  of  experiments  made  on 
tnis  subject  by  Mr.  Hunter,  a  vague  notion  was  enter- 
tained  mat  the  veins  were  absorbents ;  but  about  that 
time*,  the  doctrine  that  lymphatics  were  absorbents 
having  been  established,  the  opinion  that  the  red  veins 
were  also  absorbents  was  first  questioned,  and  finally 
confuted,  at  least  in  the  opinion  of  most  physiolo- 
gists. 

The  chief  argument  to  show  that  veins,  arising  from 
cavities,  particularly  from  the  intestines,  acted  as 
absorbents,  was,  that  some  anatomists  said  they  had 
seen  white  chyle  in  the  blood  taken  from  the  mesen- 
teric veins.  It  was  however,  soon  observed,  that  the 
serum  of  the  blood  taken  from  the.  veins  of  the  arm, 
was  sometimes  white,  which  must  arise  from  some 
other  cause  than  the  absorption  of  chyle.t 

The  experiments  of  Mr.  John  Hunter  proved  that 
there  is  no  absorption  of  fluid  from  aliment  contained 

•  1758. 

t  See  Hewson,  Exper.  Essays  and  Lymphatic  System. 
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in  the  intestinal  canal,  by  the  veins  of  the  mesentery, 
while  the  lacteals  were  rapidly  absorbing.  Emptying 
a  portion  of  the  gut,  and  the  veins  of  their  blood  in  a 
living  animal,  he  poured  mUk  into  the  intestine.  The 
veins  remained  empty  and  without  a  drop  of  the  milk 
finding  its  way  into  them,  while  the  lacteals  became 
turgid  with  it.  In  another  experiment,  leaving  the  ar- 
teries  and  veins  of  the  mesentery  free,  and  the  circula- 
tion through  them  perfect,  still  no  white  fluid  could  be 
discovered,  tinging  the  stream  of  blood  in  the  veins. 
Neither  did  pressure  upon  the  gut  in  any  instance  force 
the  fluid  of  the  intestines  into  the  veins.  He  repeated 
and  varied  these  experiments,  so  as  to  show,  in  a  very 
satisfactory  manner,  that  chyle,  or  the  fluid  of  the  in- 
testines,  never  is  absorbed  by  the  veins. 

Yet  I  must  say  that  these  experiments  are  still  unsa- 
tisfactory, as  they  regard  the  general  doctrine  of  absorp- 
tion  by  the  veins :  in  the  intestines  there  is  a  peculiar 
set  of  vessels  evidently  destined  to  the  absorption  of  the 
chyle  and  of  the  fluids  of  the  cavity ;  but  there  remains 
a  question  which  will  not  be  easily  determined :  do  not 
the  veins  throughout  the  body  resume  a  part  of  that 
substance,  or  of  those  qualities,  which  are  deposited  or 
bestowed  by  the  blood  of  the  arteries  ?  Are  we  assured 
that  in  the  circulation  of  the  blood  through  the  lungs, 
and  in  the  extremities  of  the  pulmonic  veins,  there  is 
no  imbibing  or  absorption  ?  In  the  veins  of  the  placenta 
tliere  is  not  only  an  operation  similar  to  what  takes 
place  in  the  extreme  branches  of  the  pulmonic  circula- 
tion, but  the  matter  and  substance  which  goes  to  the 
nourishment  of  the  foetus  must  be  imbibed  from  the 
maternal  circulation.*  So  by  the  vessels  in  the  mem- 
brane  of  the  chick  in  ovo  there  is  absorbed  that  which, 
being  carried  to  the  chick,  bestows  nourishment  and  in- 
crease. If  it  be  observed  that  in  those  operations  of 
oxygenation  matter  is  not  absorbed,  but  only  carbon 
thrown  off,  it  only  shifts  the  argument,  without  weak- 
ening  it ;  for  if  the  carbon  be  thrown  off  in  the  lungs, 

*  Dr.  Hunter,  Hewson,  &c.  say  that  it  is  probable  there  are  many 
small  lymphatics  in  the  placenta,  which  open  into  the  branches  of 
the  veins,  and  do  not  take  a  course  along  the  cord. 
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this  carbon  is  absorbed  by  the  veins  in  the  circulation 
of  the  body,  which  amounts  to  the  same  thing  to  our 
present  argument.  For  my  owii  part,  1  cannot  but  sup- 
pose that,  while  the  lyinphatics  absorb  the  loose  fluids 
which  have  been  throwTi  out  on  surfaces  or  into  ca- 
vities, the  veins  receive  part  of  what  is  deposited  from 
the  arteries  but  which  is  not  so  perfectly  separated 
from  the  influence  of  the  circulating  system  as  that 
which  the  lymphatics  receive ;  and  that  there  are  cer- 
tain  fluids,  which,  by  an  aflinity  of  the  venous  blood, 
they  imbibe  in  the  course  of  the  circulation.  We  must 
at  the  same  time  acknowledge,  that  the  conclusions 
made  in  favour  of  absorption  by  veins,  from  experi- 
ments upon  the  dead  body,  are  fallacious,  and  have 
no  weight.  It  is  seldom  we  can  determine  whether 
minute  injections  have  taken  a  course  by  a  natural 
or  by  a  forced  passage  ;  neither  are  the  experiments  of 
some  of  the  older  physiologists  more  satisfactory  or 
conclusive.  Lower  affirmed  that,  by  throwing  a  liga- 
ture on  the  inferior  cava  of  a  dog,  he  produced  ascites. 
He  tied  the  jugular  veins  of  a  dog,  and  the  head  became 
dropsical.  Hewson  repeated  these  experiments,  but 
without  the  same  result.  And  if  the  tying  of  the  veins 
had  always  produced  oedema  or  dropsy,  the  experiment 
would  have  proved  nothing  more  than  is  already  esta^ 
bhshed  by  the  very  common  occurrence  of  a-dema  of 
the  legs  from  the  pressure  of  the  womb  on  the  iliac 
veins,  or  a  tumour  in  the  groin  or  in  the  pelvis.  Now 
in  these  instances  tlie  compression  of  the  vein  does 
nothing  more  than  cause  a  difficult  circulation  of  the 
blood  from  the  extreme  arteries  into  the  veins,  and 
consequently  a  greater  profusion  of  the  discharge  into 
the  cellular  texture  by  the  serous  arteries.  But  even 
the  experiments  of  Mr.  Hunter  on  the  veins  of  the  in- 
testines are  not  in  unison  with  the  experiments  of  Sir 
Everard  Home,  who  finds  that  the  matter  in  the  sto- 
mach and  intestines  is  received  into  the  system,  although 
the  thoracic  duct  has  been  tied  or  cut. 

On  the  whole,  we  must  eitlier  admit  absorption  by 
veins,  or  that  there  are  many  communications  betwixt 
the  lymphatic  vessels  and  red  veins  in  the  extremities 
')f  these  vessels. 
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OP  THE  VEINS,  BRANCHES  OF  THE  SUPERIOR 

VENA  CAVA. 

The  superior  vena  cava,  or  the  descending  cava,  is 
the  superior  trunk  of  the  venous  system ;  which  re- 
ceives the  veins  of  the  head,  neck,  and  arms,  and 
throws  the  blood  directly  into  the  great  right  sinus  or 
auricle  of  the  heart 

But  I  hold  it  better  to  begin  my  description  from  the 
extremities  of  the  veins,  following  the  course  of  the 
blood.  I  therefore  commence  with  the  veins  of  the  fore- 
head. 

OF  THE  VEINS  OF  THE  HEAD  AND  NECK. 

The  ANTERIOR  FACIAL  VEIN.*  The  facial  or  an- 
terior facial  vein  runs  down  obliquely  from  the  inner 
canthus  of  the  eye,  towards  the  angle  of  the  lower  jaw- 
bone. Here,  uniting  with  the  temporal  vein,  it  forms 
the  external  jugular  vein.  The  most  remarkable 
branches  of  veins  which  assist  in  forming  the  facial 
vein  are  the  frontal  veins  ;  which  receive  the  blood 
from  the  forehead  and  frontal  portion  of  the  occipito- 
frontalis  muscle,  and  the  ophthalmic  vein,  which  is  one 
of  the  emissarias,  and  comes  from  the  cavernous  sinus 
through  the  orbit  In  its  course  down  the  cheek,  the 
facial  vein  receives  the  several  cutaneous  branches  of 
the  veins  from  the  surrounding  parts :  but  which  have 
in  reality  no  such  importance  as  to  require  descrip- 
tion.t 

The  POSTERIOR  facial  vein  J,  or  great  temporal 
VEIN. — This  vein  descends  from  the  temple  before  the 
ear,  and  passes  through  or  under  the  mass  of  the  pa- 
rotid gland^  and  behind  the  angle  of  the  lower  jaw. 

This  posterior  vein  receives  those  branches  which 
are  the  proper  temporal  veins,  and  which  are  four  in 

*  Facial  vein;  F.  Angularis ;  V.  Triangularis. 

t  Vena  dorsalis  nasi^  superior  et  inferior  —  Fena  palpebralis  inferior 
externa  at  interna —  Fena  alaris  nasi  — -  Feme  labiales  magna  et  minores, 
Ac. —  Fence  buccaies^  Ac. 

t  Joannis  Gottlieb  Walttn,  tab.  ii.  65.—  Fenaru  Cait^iitU  et  CoUi. 
VOL.  II.  U 
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number,  and  descend  upon  the  side  of  the  head  *  ;  and 
those  which  answer  to  the  submaxillary  artery,  and 
also  the  vena  transversa  faciei,  and  the  auricular  veins. 
Finally,  into  some  of  the  deep  branches  of  this  vein  t 
the  blood  enters  from  the  veins  accompanying  the  ar- 
teria  meningea.  The  posterior  facial  vein,  uniting  with 
the  anterior  one,  forms  a  common  trunk,  which  in 
general  lies  over  the  division  of  the  carotid  artery. 

EXTERNAL    JUGULAR    VEINS. 

The  external  jugular  vein  lies  under  the  fibres  of  the 
platysma  myoides  muscle,  takes  a  course  obliquely  down 
the  neck,  and  across  the  middle  of  the  mastoid  muscle, 
and  drops  either  into  the  subclavian  vein  or  into  the 
internal  jugular  vein.  Sometimes  there  are  two  exter- 
nal jugular  veins  on  each  side  ;  more  commonly  there 
are  two  branches  high  in  the  neck,  from  the  anterior  and 
posterior  facial  veins,  which  unite  about  the  middle  of  it. 
When  they  are  double  they  have  this  course ;  the  an- 
terior and  ejctemal  jugular  vein  may  be  said  to  begin 
from  the  anterior  facial  vein  ;  it  then  receives  the  sub- 
mental vein  which  comes  in  under  the  base  of  the  lower 
jaw  — the  ranine  veins  also,  and  veins  from  the  glands 
under  the  iaw,  join  it  here  :  where  it  is  before  the  mas- 
toid muscle,  it  forms  free  communications  with  the  in- 
ternal jugular  veins ;  and  here  also  it  receives  veins 
from  the  side  of  the  throat.  % 

Almost  all  the  ramifications  of  veins,  which  in  one 
subject  unite  in  the  external  jugular  vein,  and  which 
come  from  the  face  and  throat,  do  in  others  sink  down 
into  the  internal  jugular  vein.  § 

Sometimes  the  anterior  and  external  jugular  veins 
join  the  internal  jugular  vein  j  sometimes  the  subcla- 
vian vein. 

The  POSTERIOR  EXTERNAL  JUGULAR  VEIN  is  formed 
chiefly  by  the  temporal  vein,  or  posterior  facial  vein, 

*  Being  in  two  sets,  the  deep  and  superficial*    Walter,  tab.  ii. 
—  Vena  tewpor.  super/.  WO.  et  Vena  temp,  profund.  111. 
[  Viz.  Fena  Pterygoldea. 

t  Viz.  ihe  superior  thyroid  veins,  and  the  deep  laryngeal  veins. 
§  Walter,  loc.  cit.  tab.  ii.  13. 
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which  comes  down  from  under  the  parotid  gland ;  it  is 
then  joined  by  the  occipital  veins^,  a  little  lower  by  the 
cervical  veins,  and  lastly,  on  the  lower  part  of  the  neck, 
it  receives  the  muscular  branches  from  the  flesh  of  the 
shoulder ;  it  then  sinks  into  the  subclavian  vein. 

Of  THE  THYROID  VEINS.  —  The  thyroid  gland  has  two 
sets  of  veins  as  it  has  of  arteries  ;  the  superior  thyroid 
veins  carry  back  the  blood  from  the  muscles  of  the 
fore  part  of  the  throat,  from  the  larynx,  from  the  sub- 
stance of  the  thyroid  gland,  and  from  the  neighbouring 
part  o^  the  trachea  and  pharynx,  and  even  from  the 
fauces.  Sometimes  these  thyroid  veins  enter  the  exter- 
nal jugular  vein;  sometimes  they  descend  upon  the 
neck^  taking  the  name  of  guttural  veins,  and  unite 
themselves  with  the  internal  jugular  vein. 

The  LOWER  thyroid  veins  come  from  the  lower 
part  of  the  thyroid  gland,  and  descend  upon  the  fore 
part  of  the  trachea,  and  enter  the  subclavian,  or  more 
generally,  the  great  or  internal  jugular  veins. 

Of    the    internal    jugular    vein. JUGULARIS     IN- 

TERNA.t— Vena  jugularis  cerebralis.1: — The  inter- 
nal jugular  vein  is  formed  by  the  conflux  of  the  several 
great  and  posterior  sinuses  of  the  dura  mater  into  the 
lateral  sinus,  which,  coming  out  by  the  foramen  lacerum 
posterius  of  the  basis  cranii,  ceases  to  be  constricted 
into  the  triangular  shape,  and  takes  the  form  and  pecu- 
liarities of  a  vein.  From  this  foramen,  common  to  the 
temporal  and  occipital  bone,  the  jugular  vein  descends 
obliquely  forward  and  downward,  becoming  from  its 
deep  situation  somewhat  more  superficial,  but  in  all  its 
extent  protected  by  the  sterno-cleido-mastoideus  muscle, 
and  passes  under  the  omo-hyoideus  muscle.  The  in- 
ternal jugular  vein  is  very  irregular  in  its  form  ;  being 
sometimes  much  contracted  under  the  angle  of  the  jaw ; 
bulging  and  much  enlarged,  or  rather  capable  of  being 
much  distended  in  the  middle  of  the  neck ;  and  again 
contracted  before  it  joins  the  subclavian  vein.  The 
carotid  artery,  the  internal  jugular  vein,  and  the  par 

*  These  communicate  with  the  vertebral  veins,  and,  through  the 
posterior  mastoid  foramen,  with  the  lateral  sinus. 

t  Haller,  Icon.  %  Walter. 
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vagum  lie  together  in  the  same  sheath  of  loose  cellular 
membrane.  The  vein  is  to  the  outside  of  the  artery, 
and  the  nerve  is  betwixt  them,  lying  a  little  deeper. 

The  internal  jugular  vein  receives  these  communi- 
cations and  branches :  behind  the  angle  of  the  lower 
jaw,  a  branch  of  communication  generally  goes  down 
from  the  posterior  facial  vein,  and  often  it  is  joined  by 
the  intema.1  maxillary  vein  ;  under  the  jaw,  it  either 
forms  free  communications  with  the  beginning  of  the 
external  jugular  vein,  or  it  receives  the  ranine  and 
guttural  veins :  at  all  events,  there  is  a  branch  from  the 
side  of  the  throat  and  the  muscles  of  the  os  hyoides, 
which  passes  into  the  internal  jugular  vein.  From  under 
the  back  part  of  the  mastoideus  muscle,  the  internal 
jugular  receives  branches  from  the  occipital  veins,  and 
at  the  same  time  has  communications  with  the  vertebral 
veins.  Near  its  termination  the  great  jugular  vein 
receives  the  guttural  and  lower  thyroid  veins. 

Of  THE  VERTEBRAL  VEINS.  —  There  is  difficulty  in 
assigning  origins  to  these  veins,  for  they  are  rather 
like  a  chain  of  communication  ;  they  run  in  the  holes  of 
the  transverse  processes  of  the  cervical  vertebras,  and 
surround  the  processes  with  areolae.  First,  a  commu- 
nication is  formed  with  the  great  lateral  sinus,  then 
they  receive  the  flat  sinuses  from  under  the  dura  mater, 
covering  the  cuneiform  process  of  the  occipital  bone, 
(the  basilar  sinuses,)  and  as  they  descend  they  form 
transverse  communications,  which  receive  the  branches 
of  that  chain  of  inosculations,  which  runs  down  upon 
the  spinal  marrow.  The  vertebral  veins,  in  their  descent, 
send  out  divisions  which  run  down  upon  the  outside  of 
the  canal,  andreceive  branches  of  veins  from  the  muscles 
on  the  fore  part  of  the  vertebrae,  and  some  of  the  proper 
cervical  veins  from  behind.  The  vena  cervicalis^  coming 
from  the  side  of  the  neck,  unites  with  the  vertebral 
vein  near  its  termination,  in  the  back  part  of  the  sub- 
clavian, or  sometimes  in  the  axillary  vein. 
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OF   THE    VEINS    OF   THE   ARM. 

The  veins  of  the  arm  are  in  two  sets,  the  venae  co- 
mites  ;  and  the  external  or  sub-cutaneous  veins,  being 
those  without  the  fascia,  and  not  subject  to  the  com- 
pression of  the  muscles.  Of  these,  the  latter  are  the 
more  important,  and  require  a  particular  description. 

On  the  palm  of  the  hand,  the  veins  are  few  and  small, 
because  tney  are  there  subject  to  compression  in  the 
frequent  grasping  of  the  hand ;  but  on  the  back  of  the 
hands  and  fingers,  the  veins  are  numerous  and  large. 
The  veins,  creeping  along  the  fingers,  make  a  remark- 
able inosculation  on  the  back  of  the  first  phalanges, 
and  then,  passing  in  the  interstices  of  the  knuckles, 
form  a  great  and  irregular  plexus  on  the  back  of  the 
hand*  :  the  principal  branch  of  which  sometimes  takes 
the  form  of  an  arcn.  t 

The  plexus  of  veins  from  the  back  of  the  hand  is: 
continued  over  the  back  of  the  wrist :  when  some  of  the 
larger  branches,  after  playing  over  the  heads  of  the 
radius  and  ulna,  take  a  course,  the  one  on  the  lower, 
and  the  other  over  the  upper  edge  of  the  arm,  whilst 
the  back  of  the  arm  is  left  without  any  remarkable  veins 
taking  their  course  there. 

The  veins  on  the  back  of  the  hand  have  nerves  inter- 
mingling  with  them,  viz.  branches  of  the  ulnar  nerve, 
and  the  extreme  branches  of  the  muscular  spiral  nerve ; 
so  that  it  is  a  great  mistake  to  suppose  that  bleeding  in 
the  back  of  the  hand  might  be  substituted  with  advantage 
for  the  common  operation  in  the  bend  of  the  arm,  in 
order  to  avoid  pricking  the  nerves. 

Vena  cephalica.  —  The  vein  of  the  back  of  the 
thumb  running  into  a  trunk,  which  takes  a  course  over 
the  outside  of  the  wrist,  is  called  cephalica  pollicis. 

From  this  vein  and  the  division  of  the  plexus  of  the 
back  of  the  hand,  a  considerable  trunk  is  generally 
formed,  which  takes  its  course  on  the  radial  edge  of 
the  arm,  and  is  called  cephalica  minor,  or  raoialis 
EXTERNA.    This  veiu  in  its  tract  over  the  extensor  ra- 

*  Plexus  dorsalu  manus.  t  Arcu$  venosus  dorsalis, 
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dialis,  and  the  supinator  longus,  has  many  lateral  com- 
municationSy  particularly  with  the  median  vein. 

This  vein  now  joined  by  the  median  cephalic,  and 
rising  upon  the  outside  of  the  humerus,  becomes  the 
GREAT  CEPHALIC  VEIN  ;  and  it  passes,  first  betwixt  the 
biceps  and  triceps  brachii,  and  then  betwixt  the  del- 
toides  and  pectoralis  major  muscles.  In  this  course  it  is 
joined  by  several  small  cutaneous  branches,  which  play 
over  the  belly  of  the  biceps  muscle,  and  communicate 
with  the  basilic  vein ;  a  litde  below  the  external  con- 
dyle of  the  OS  humeri,  the  cephalic  vein  detaches  a 
branch  which  ascends  betwixt  the  brachialis  intemns 
and  supinator  longus,  and  which  afterwards  forms  in- 
osculations with  the  basilic  vein,  on  the  back  of  the  arm. 

The  great  cephalic  vein,  passing  up  betwixt  the  ten- 
dons of  the  pectoralis  major  and  the  deltoid  muscles, 
sinks  into  the  axilla  and  joins  the  axillary  vein. 

Vena  basilica.*  We  trace  the  origin  of  the  basilic 
vein  from  those  veins  which,  being  continued  from  the 
plexus,  on  the  back  of  the  hand,  take  their  course  over 
the  lower  head  of  the  ulna.  (A  conspicuous  branch  of 
these  veins,  from  the  little  finger,  was  called  salva- 
TELLAt  by  the  ancients.)  From  this  origin,  the  basilic 
vein  takes  a  spiral  course  on  the  ulnar  edge  of  the  fore- 
arm, sometimes  in  one  great  trunk,  oflener  in  two, 
sometimes  in  a  plexus  of  veins  ;  here  it  may  be  called 

ULNARIS    SUPERFICIALIS,    OT   CUBIT ALIS    INTERNA.       This 

vein,*  now  rising  before  the  inner  condyle  of  the  hu- 
merus, passes  on  the  inner  margin  of  the  biceps  flexor 
muscle  ;  here  it  forms  very  free  and  numerous  connec- 
tions with  the  internal  or  brachial  vein,  the  satellites 
and  cephalica ;  still  passing  up,  it  sinks  by  the  outside 
of  the  tendon  of  the  pectoral  muscle,  and  joins  the  axil- 
lary vein. 

The  great  basilic  vein,  or  the  great  trunk,  afler  it 
has  ascended  above  the  elbow,  and  received  the  me- 

*  Brachialis.  The  ancients  termed  the  basilic  vein  of  the  right 
arm,  the  vein  of  the  liver,  or  vena  hepatica  brachii,  and  that  of  the 
l«ft,  the  vena  splenica  brachii. 

t  Salvaiella  quasi  Salvalor,  being  opened  as  a  sovereign  remedy  in 
MeJaacholia. 
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dian  basilic,  is  joined  by  several  deep  branches  of  veins ; 
as  those  which  accompany  the  brachial  artery,  called 
satellites  or  comites,  and  a  vein  which  is  called  profunda 
brachii ;  and  still  nearer  its  termination,  it  receives  the 
addition  of  the  vena  sub-humeraliSy  or  articulariSy  and 
the  veruB  scapularesy  viz.  those  answering  to  the  arteries 
of  that  name,  and  coming  from  under  the  scapula. 

Vena  mediana  major.  *  —  This  is  a  vein  which  runs 
up  the  middle  of  the  fore-arm,  beginning  from  the 
plexus  of  veins,  which  play  over  the  flexor  tendons, 
and  come  from  the  ball  of  the  thumb ;  it  is  very  irre- 
gular, being  somietimes  double,  and  sometimes  assuming 
the  form  of  a  plexus ;  often  it  is  particularly  short,  and 
can  be  considered  as  a  trunk  only  for  a  few  inches  as 
it  approaches  the  bend  of  the  arm  ;  not  unfrequently  it 
is  entirely  wanting,  and  as  if  annihilated  by  the  greater 
size  of  the  branches  of  the  cephalic  or  basilic  veins.  But 
for  the  most  part,  when  this  vein  has  ascended  on  the 
middle  of  the  fore-arm,  near  to  the  bend  of  the  arm,  it 
divides  ;  one  branch  passes  obliquely  outward,  and  joins 
the  cephalic  vein ;  the  other  inwards,  and  unites  with  the 
basilic  vein  ;  the  first  is  ofcourse  the  median  cephalic 
VEiNt,  the  second  the  median  basilic  vein. 

These  are  the  two  branches  which  the  surgeon  most 
commonly  selects  for  bleeding.  Around  the  median 
cephalic  the  cutaneous  nerves  play  more  profusely,  and 
under  the  median  basilic  vein  the  humeral  artery  passes. 
It  is  by  the  awkward  plunging  of  the  lancet  into  the 
median  basilic,  that  the  country  bleeder  sometimes 
produces  the  aneurism  of  the  arterv ;  but  the  dreadful 
s^onptoms  following  the  pricking  of  the  nerve  are  more 
frequently  produced  by  bleeding  in  the  median  cepha- 
lic ;  cases  however  occur  of  the  pricking  of  the  nerves 
while  bleeding  in  the  median  basilic  vein. 

Axillary  vein. — The  trunk  of  the  veins  of  the  arm 
passes  through  the  axilla,  until  it  arrives  betwixt  the 
first  rib  and  clavicle,  under  the  name  of  axillaris.  Here 
lying  by  the  side  of  the  artery,  it  receives  many  mus- 

*  Vtna  media ;  vena  superficialis  communis,    Fabriciijii;,  brachii  viva. 
t  Portio  cephalica.  A,  B,  Ivc,  cii, 
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cular  branches  from  the  flesh  of  the  shoulder,  the  ex- 
ternal and  internal  scapular  veins,  and  the  thoracic 
veins ;  in  general  where  it  passes  by  tlie  head  of  the 
humerus  it  receives  the  cephalic  vein. 

Subclavian  VEINS. — The  axillary  vein,  continuing 
its  progress  over  the  first  rib,  becomes  the  subclavian 
vein,  and  is  joined  by  the  external  jugular  vein.  It 
then  takes  a  direction  downward,  and  being  joined  by 
the  great  internal  jugular  vein,  and  having  receivea 
the  trunk  of  the  absorbent  system  just  at  the  angle  of 
the  meeting  with  the  great  jugular  vein,  it  terminates 
in  the  superior  cava.  On  the  right  side  the  subclavian 
vein  is  shorter,  and  descends  more  directly;  on  the 
left  it  is  longer,  but  still  its  direction  is  downward  and 
across  the  upper  part  of  the  chest ;  passing  before  the 
trachea  and  the  branches  of  the  arcn  of  the  aorta,  it 
joins  the  subclavian  of  the  right  side,  and  together  they 
form  the  superior  cava.  Besides  the  jugular  veins,  the 
left  subclavian  vein  receives  these :  a  vein  from  the 
shoulder  and  lower  part  of  the  neck ;  the  vertebral 
vein ;  with  some  lesser  plexus  of  veins  descending  from 
the  neck,  and  the  thyroid  veins.  From  below  they 
receive  the  lesser  internal  thoracic  veins,  and  the 
mammarias,  * 

THE  SUPERIOR  VENA  CAVA,  THE  VENA  AZYGOS,  AND 
LESSER  VEINS  OF  THE  THORAX. 

The  superior  vena  cava  is  the  trunk  of  all  the  veins 
of  the  head,  neck,  arms,  and  of  the  parts  in  the  tho- 
rax;  soon  after  it  is  formed  by  the  union  of  the  sub- 
clavian veins,  it  is  joined  by  the  vena  azygos,  and 
receiving  the  internal  mammary  veins,  and  the  venje 
THYMiCiE  and  pericardiac,  and  the  intercostal  and 
BRONCHIAL  vcius,  it  desceuds  into  the  pericardium,  and 
dilates  or  opens  into  the  right  sinus  or  auricle. 

Vena  azygos.  t  The  vena  azygos  is  the  principal 
vein  of  the  thorax,  and  chiefly  of  the  walls  of  the 

»  HaUer^  Icon.  Anatomic,   Corporis  humani  Fasciculus  tt«.  tnh, 
aritr.  Pisdoris* 
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thorax.  It  is  observed  to  take  its  origin  upon  the 
veitebrse  of  the  loins  from  some  of  the  lumbar  veins, 
or  by  inosculations  with  the  renal,  spermatic,  or  lesser 
branches  of  tlie  abdominal  cava,  receiving  the  first 
and  second  lumbar  veins,  as  in  its  ascent  in  the  thorax, 
it  receives  the  intercostal  veins  on  eitlier  side*;  ascend- 
ing betwixt  the  crura  of  the  diaphragm,  and  by  the 
side  of  the  aorta,  it  sometimes  receives  the  lower 
phrenic  veins.  In  the  thorax  lying  on  the  right  side 
of  the  bodies  of  the  vertebrae,  and  before  the  intercostal 
arteries,  it  receives  the  bronchial  veins  from  the  root  of 
the  lungs,  and  from  the  trachea  it  receives  the  veins  of 
the  posterior  mediastinum  and  oesophagus ;  through 
the  intercostal  veins,  it  communicates  with  the  external 
and  internal  mammary  veins,  and  with  the  venal  cir- 
cles of  the  spinal  marrow. 

Upon  the  third  vertebra,  the  azygos  vein  separates 
from  the  spine,  and  after  forming  an  arch,  and  bend- 
ing round  the  root  of  the  lungs,  it  opens  into  the 
superior  cava,  just  where  it  is  about  to  enter  the  peri- 
cardium. And  here,  where  it  opens  into  the  great  vein, 
it  is  guarded  by  a  valve. 

This  vein,  however,  like  most  others,  has  consider- 
able variety,  and  does  not  always  merit  the  name  of 
azygos,  for  sometimes  it  is  double,  a  division  ascend- 
ing on  the  left  side  of  the  spine,  and  uniting  with  the 
branch  of  the  other  side,  just  as  it  is  about  to  enter 
into  the  superior  cava. 

Of  THE    LESSER  VEINS    IN    THE   THORAX. The  VEN^ 

MAMMARI.E  take  a  course  by  the  side  of  the  internal 
mammary  artery,  and  require  no  description.  Like  the 
arteries,  they  spread  their  branches  on  the  muscles  of 
tile  belly,  and  communicate  with  the  diaphragmatic 
and  lumbar  and  epigastric  veins.  The  left  mammary 
vein  terminates  in  the  left  subclavian  vein,  the  right  in 
the  superior  vena  cava. 

The  VEN^  thymicjE  enter,  either  into  the  union  of 

"  We  except  some  of  the  veins  from  the  interstices  of  the 
higher  ribs,  panicularly  on  the  right  side,  which  enter  the  subda- 
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the  subclavian  veins,  or  they  enter  into  the  guttural 
veins,  or  the  internal  mammary  veins. 

The  PERICARDIAC  VEINS  gather  their  branches  from 
the  pericardium,  from  the  aorta,  trachea,  and  lymphatic 
glands ;  they  send  down  branches  by  the  side  of  the 
phrenic  nerve,  which  inosculate  with  the  veins  of  the 
diaphragm ;  they  enter  the  internal  mammary  vein, 
or  the  superior  cava,  or  join  the  right  subclavian  near 
its  termination. 

The  SUPERIOR  INTERCOSTAL  VEINS.  —  The  right  and 
left  intercostal  veins  differ  in  their  size  and  distribution ; 
the  right  is  small,  and  receives  only  one  or  two  of  the 
upper  intercostal  veins,  which  do  not  enter  into  the 
azygos  vein.  The  vein  of  the  left  side  begins  even  so 
low  as  the  interstice  of  the  seventh  rib  ;  it  receives 
branches  from  the  veins  of  the  pleura,  pericardium, 
and  lungs,  (viz.  the  bronchial  veins,)  and  from  the 
veins  of  the  oesophagus,  and  they  enter  the  subclavian 
veins. 

QF   THE    VEINS   WHICH    UNITE    TO    FORM    THE    INFERIOR 

VENA    CAVA. 

The  inferior  vena  cava  receives  the  veins  of  the  lower 
extremities,  the  hypogastric  and  abdominal  veins,  and 
the  veins  of  the  viscera  of  the  abdomen ;  but  those  of 
the  spleen,  and  the  membraneous  contents  of  the  abdo- 
men, are  received  by  it  only  indirectly,  and  through 
the  circulation  of  the  liver. 

OF    THE    VEINS    OF   THE    LEG    AND    THIGH. 

We  have  observed  that  the  veins  of  the  extremities 
are  in  two  sets ;  the  deep  and  the  superficial.  In  the 
leg  and  thigh,  the  deep  seated  veins  accompany  the 
arteries,  and  receive  the  same  name :  the  cutaneous 
veins  may  be  included  under  the  name  saphena  major 
and  minor^  and  their  branches. 

Saphena  major.*  —  A  large  and  beautiful  plexus 
of  v^ins  is  formed  on  the  fore  part  of  the  foot,  by  veins 

*  Saphena  magna  interna. 
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coming  from  the  back  of  the  toes,  and  outside  of  the 
foot.  Two  principal  veins  arise  from  the  arch  which 
these  form:  one  takes  the  course  behind  the  inner 
ancle,  and  is  the  saphena  major ;  the  other  passes  over 
the  outer  ancle,  and  forms  the  saphena  minor. 

The  great  saphena  may  be  traced  from  the  great  toe, 
from  the  inside  of  the  foot,  and  behind  the  ancle :  it 
receives  one  or  two  branches  from  the  sole  of  the  foot 
Sometimes  the  principal  branch  passes  behind  the  lower 
head  of  the  tibia,  sometimes  before  it,  or  it  forms 
circles  here :  a  little  above  the  ancle  a  vein  from  the 
middle  of  the  metatarsal  arch  comes  obliquely  over  the 
tendon  of  the  tibiaUs  anticus,  and  joins  it. 

The  saphena,  now  a  considerable  trunk,  runs  up  the 
1^,  before  the  inner  margin  of  the  belly  of  the  gastroj- 
cnemius  muscle,  and  on  the  inner  ridge  of  the  tibia.  In 
this  course,  it  receives  numerous  cutaneous  branches, 
and  backward,  over  the  belly  of  the  muscles,  it  forms 
inosculations  with  the  lesser  saphena.  From  the  inside 
of  the  leg  the  trunk  ascends  on  the  inside  of  the  knee, 
where  it  receives  several  branches,  coming  round  the 
joint,  and  over  the  head  of  the  tibia.  Now  passing 
somewhat  obliquely,  it  ascends  upon  the  thigh,  and  at 
the  same  time  turns  from  the  inside  to  the  fore  part  of 
the  thigh.  In  the  thigh  the  great  saphena  receives 
many  branches,  and  is  not  always  a  single  vein:  for 
sometimes  the  branches  collecting  form  a  small  trunk, 
which  runs  collateral  to  the  greater  vein  ;  these  join  in 
the  groin.  In  all  its  course  the  saphena  vein  is  super- 
ficiaX  and  lies  imbedded  in  the  cutaneous  fat ;  with  but 
a  very  slight  and  imperfect  aponetuosis  inclosing  it; 
while  it  is  external  to  the  proper  fascia  of  the  leg  and 
thigh.  As  it  ascends  upon  the  thigh,  however,  it  does 
not  dive  suddenly  under  the  fascia ;  but  is  gradually 
enveloped  and  embraced  by  the  condensed  cellular 
membrane  and  fascia,  until  it  finally  terminates  in  the 
crural  vein. 

When  it  was  more  the  practice  than  at  present  to 
bleed  in  the  ancle,  the  saphena  major  was  the  vein 
selected :  but  as  in  all  the  course  of  the  vein,  from  the 
great  toe  to  the  knee,  it  is  connected  with  the  nerve 
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which  bears  its  name,  there  are  not  wanting  instances 
of  those  bad  effects  from  pricking  of  this  nerve,  which 
not  unfrequently  follow  the  bleeding  in  the  arm. 

The  surgeon  has  much  to  do  with  this  long  vein 
of  the  thigh,  since  it  is  more  than  any  other  vein  subject 
to  dilatation.  By  costiveness,  principally,  and  straining 
at  stool,  the  blood  of  the  abdominal  vein  is  pushed 
back  upon  the  valves  of  the  crural  vein.  They  jdeld, 
or  what  is  the  same  thing,  the  coats  yield  ;  the  (Uameter 
of  the  vein  is  increased  ;  the  valves  do  not  reach  across 
the  vein  ;  their  action  is  lost ;  the  column  of  blood  is 
thus  extended,  and  its  pressure  increases.  The  con- 
sequence of  this  is  a  painful  distention  of  the  veins  of 
the  thigh  and  leg. 

In  consequence  of  the  rapid  distention  of  the  veins 
of  the  thigh  in  this  manner,  I  have  repeatedly  seen 
suppurations  on  the  thigh,  a  complaint  not  described 
or  understood.  The  more  common  consequence,  how- 
ever, is  a  varicose  enlargement  of  the  veins  of  the  leg ; 
and  accompanying  this  source  of  debility  in  the  circu- 
lation of  the  limb,  an  ulcer  near  the  ancle,  and  depend- 
ing on  the  state  of  saphena. 

Saphena  minor.  * — This  vein  arises  from  the  plexus 
on  the  outside  of  the  dorsum  of  the  foot :  it  runs  over 
the  outer  ancle,  and  above  the  fascia,  covering  the 
tendons  of  the  peronsei  muscles.  Here  receiving  many 
branches,  and  forming  frequent  deep  inosculations,  it 
mounts  on  the  outside  of  the  vagina  or  fascia,  which 
covers  the  back  of  the  leg,  but  gradually  becoming 
deeper,  it  is  found  under  the  fascia,  on  the  calf  of  the 
leg,  and  arriving  betwixt  the  hamstring  tendons,  it 
sinks  into  the  popliteal  hollow,  terminating  in  the 
popliteal  vein. 

The  lesser  saphena  vein,  like  the  anterior  one,  is 
subject  to  become  varicose  ;  and  when  we  imagine  that 
the  varicose  state  of  the  limb,  and  the  consequent 
ulceration,  is  depending  on  the  long  anterior  vem,  it 
may  be  a  consequence  of  the  posterior  and  lesser 
wphena. 

*   Vena  Mophena  parva  externa. 
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The  Other  veins  of  the  lower  extremity,  which  accom- 
pany the  arteries  in  their  course,  need  little  description. 

Anterior  tibial  veins. — Tlie  veins  accompanying 
the  anterior  tibial  artery  fonn  many  inosculations,  and, 
when  minutely  injected,  almost  conceal  tlie  artery. 
They  are  the  anterior  tibial  veins,  and  only  unite  into 
a  trunk,  where,  perforating  the  interosseous  ligament, 
it  joins  the  popliteal  vein. 

Posterior  tibial  veins.  —  In  the  sole  of  the  foot 
we  have  the  external  and  internal  plantar  veins,  which, 
uniting  into  trunks,  accompany  the  artery  behind  the 
inner  ancle.  In  its  course  betwixt  the  sola^us  and  the 
tibialis  posticus  muscles,  it  cannot  be  called  the  pos- 
terior tibial  vein  ;  for  it  is  a  mere  net-work  of  veins 
surrounding  the  posterior  tibial  artery.  It  receives, 
near  its  termination,  a  branch  called  suralis,  from  the 
gastrocnemii  and  solffus  :  it  terminates  in  the  popliteal 
vein. 

The  VEN.E  PERONE^  are  the  venje  comites  of  the 
fibular  artery,  and  are  two  or  three  in  number.  All 
these  veins  have  free  inosculations  with  each  other. 

The  POPLITEAL  VEis.  —  This  vein  is  formed  by  the 
three  divisions  of  deep  veins  accompanying  the  arteries 
of  the  leg  and  the  saphena  minor.  It  lies  more  super- 
ficial than  the  artery,  and  seems  to  cling  rotmd  it.  As 
it  ascends,  however,  it  twists  round  the  artery,  the 
artery  being  nearest  the  bone  —  a  little  above  the  joint 
it  receives  the  lesser  saphena.  It  then  perforates  the 
tendon  of  the  triceps,  comes  to  the  fore  part  of  the 
thigh,  still  united  to  the  artery,  and  lying  posterior  to 
it :  it  is  now  the  crural  vein.  As  it  ascends  it  gets 
from  behind  the  artery,  so  that  in  the  groin  it  lies 
nearer  the  pubes  than  the  artery  does :  opposite  the 
trochanter  minor  it  receives  the  internal  and  external 
circumflex  veins,  and  the  vena  profunda  femoris. 
About  an  inch  below  Poupart's  ligament  the  crural 
vein  receives  the  saphena  major,  and  the  small  external 
pubic  veins,  and  finally,  the  veins  which  descend  from 
the  integuments  of  the  belly. 
■  The  veins  of  the  lower  extremity  are  very  strong  in 

I      their  coats,  and  indeed  equal  the  arteries  in  the  thick- 
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nessof  their  coats  :  for  example,  in  an  amputation,  it 
will  not  be  possible  to  distinguish  the  vein  i'rom  the 
artery  upon  the  face  of  the  stump,  unless  by  their 
relative  position.  These  veins  do,  in  fact,  sustain  a 
long  column  of  blood,  and  great  pressure  consequently  ; 
and  so  powerful  is  this  pressure,  that  when  a  varicose 
vein  bursts  in  the  ancle,  some  pounds  of  blood  are 
suddenly  lost.  A  rupture  or  wound  of  a  vein  in  the 
thigh  has  an  effect  like  an  artery  in  sending  the  blood 
abroad  into  the  limb. 

External  iliac  vein.  —  The  femoral  vein  lying  on 
the  inside  of  the  artery,  or  nearer  the  pubes,  enters  the 
abdomen  under  the  femoral  ligament,  and  passing  by 
the  side  of  the  psoas  muscle  becomes  the  external  iliac 
vein.  It  receives  several  lesser  veins  just  within  the 
ligament,  particularly  the  epigastric  vein  from  the  mus- 
cles of  the  belly,  and  the  veins  accompanying  the  arteria 
circumflexa  ilii. 

Veins  of  the  pelvis.  ~-  The  veins  of  the  integu- 
ments of  the  penis  join  the  supei-ficial  veins,  which  are 
called  PUDIC.E  externa,  and  fall  into  the  crural  vein 
in  the  groin.  The  proper  veins  of  the  cavernous  body 
of  the  penis,  and  ot  the  spongy  body  of  the  urethra, 
form  the  vena  dorsalis  or  vena  ipsius  penis.  This  is 
a  large  vein  which  runs  down  betwixt  the  dorsum  of  the 
penis  and  the  ossa  pubis.  This  vein  having  made  good 
its  course  into  the  pelvis,  is  joined  by  a  large  plexus 
which  is  around  the  prostate  gland  and  the  vesiculte 
seminales  in  the  male.  Here,  indeed,  the  veins  are  so 
large,  and  so  irregular,  as  to  deserve  the  name  of 
sinuses.  How  much  blood  they  contain  is  known  to 
the  lithotomist,  since  they  are  cut  in  that  operation. 
These  prostatic  veins  arejoined  by  the  ven.e  vesicales. 
These  unite  to  the  branches  collateral  to  the  pudicje, 
finally  to  the  veins  returning  from  the  gluteal  artery. 
These  form  the  internal  iliac  veins  or  hypogastric  vein, 
ascending  from  the  pelvis,  join  the  external  iliac  vein 
coming  from  the  thigh,  and  form  the  common  iliac 

VEIN. 

The  COMMON  ILIAC  VEINS. —  The  common  iliac  vein 
begins  at  the  sacro-iliac  symphinis,  and  nnis  up  upon 
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the  sacrum  to  join  its  fellow  of  the  other  side  opposite 
to  the  cartila^  which  joins  the  fourth  and  fifth  ver- 
tebras of  the  loins. 

Vena  cava  abdominalis.  •  —  A  little  lower  than  the 
'bifurcation  of  the  aorta,  the  right  and  left  common  iliac 
veins  unite^  and  by  this  union  they  form  the  vena  cava. 
This  vein  ascends  upon  the  right  of  the  aorta.  It 
receives  fewer  branches  than  would  naturally  be  ima- 
gined, because  the  veins  of  the  viscera  take  their  course 
by  the  vena  portae  into  the  Uver.  It  receives  the  lum- 
bar veins,  four  on  each  side,  the  spermatic  veins,  the 
renal,  supra-renal,  and  phrenic  veins.  Passing  upward, 
it  is  received  into  its  appropriate  fossa  in  the  liver,  and 
seceding  a  little  from  the  spine  it  receives  the  venje 
CAVJs  HEPATIC^,  and  perforates  the  diaphragm  ;  enter- 
ing the  pericardium,  it  expands  into  the  great  sinus,  or 
right  auricle  of  the  heart.t 

Renal  veins,  t  —  These  veins  are  less  irregular  than 
the  arteries  of  the  kidney,  which  relation  of  the  veins 
and  arteries  is  uncommon.  From  the  relative  situation 
of  the  kidneys  to  the  cava,  it  is  evident  that  the  right 
vein  must  be  short ;  the  left  comparatively  longer,  and 
taking  a  course  from  the  kidney  over  the  aorta.  § 

Supra-renal  veins.  —  These  little  veins  are  like  the 
arteries  in  their  course.  The  right  one  enters  some- 
times into  the  vena  cava,  sometimes  into  the  renal  vein. 
The  left  sometimes  receives  the  phrenic  vein  of  that 
side  and  enters  into  the  renal  vein. 

Spermatic  veins.  —  The  veins  of  the  testicles  return 
from  the  minute  extremities  of  the  spermatic  artery, 
distributed  in  the  body  of  the  gland  and  in  the  epidy- 
dimis,  one  beautiful  and  tortuous  artery  may  be  seen 
upon  the  tunica  albuginea  testis.  As  these  veins  reach 
the  cord  they  become  very  tortuous,  and,  encircling  the 
convolution  of  the  spermatic  artery,  form  a  thick  vas- 

*    Vena  Cava  vrferior. 

f  VeruB  Cana  lusus.  Ad,  Petrop.  torn.  xii.  p.  262.  SandiJbH 
Thes.  vol.  i.  p.  S48. 

X  Emulgent  veins. 

$  The  Renal  veins,  however,  sometimes  vary  in  their  number, 
the  right  being  double  or  triple,  the  left  even  sometimes  in  four 
branches. 
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cular  body.  They  are  joined  by  the  vein  of  the  epidy- 
dimis  as  they  ascend.  The  higher  these  vessels  are, 
the  nearer  to  the  ring,  the  less  convoluted  they  are, 
which  makes  the  cord  of  a  pyramidal  shape.  This  is 
most  remarkable  in  brutes  ;  and  in  them  chiefly  have 
these  vessels  got  the  name  of  corpus  pyramidale  and 

PAMPINIFORME.* 

The  spermatic  vein,  before  it  enters  the  abdomen, 
h^  collected  the  principal  branches,  and  is  fortified 
with  valves.  These  valves,  however,  sometimes  lose 
their  office  in  consequence  of  dilatation  of  the  veins, 
and  then  comes  a  very  unpleasant  varicose  swelling  of 
the  spermatic  cord,  which  is  attended  with  a  gravi- 
tating pain,  and  some  degree  of  weakness  of  the  gland. 

The  spermatic  vein  passing  the  spermatic  passage, 
and  forming  a  very  considerable  part  of  the  whole  cord, 
enters  the  abdomen,  but  still  behind  the  peritonaeum. 
Here  coursing  round  the  loins,  it  gathers  branches 
irom  the  fat  of  the  kidney,  the  ureter,  &c.  The  right 
vein  is  generally  double,  the  lefl  single;  the  one  joins 
the  cava,  the  other  the  emulgent  vein. 

From  the  point  where  the  crural  vein  terminates  in 
the  external  iliac  vein,  up  to  the  heart,  there  is  no  valve. 
This  circumstance  of  their  being  no  valves  in  the  veins 
within  the  abdomen  proves  that  they  are  useful  only 
to  guard  against  the  effects  of  external  and  muscular 
pressure,  and  that  where  the  veins  are  safe  against 
partial  pressure  they  require  no  valves. 

This  circumstance  of  their  being  no  valves  on  the 
lower  cava  and  its  branches  makes  the  wounds  of  these 
vessels  as  full  of  danger  as  the  wounds  of  the  great 
arteries.  I  have  known  a  wound  of  the  external  iliac 
vein  prove  fatal  by  a  gush  of  blood,  as  formidable  as  if 
it  had  come  from  the  artery,  because  it  descended  un- 
obstructed from  the  heart. 

I  must  refer  to  the  anatomy  of  the  abdominal  viscera 
for  the  description  of  the  peculiarities  in  the  circulation 
in  the  liver.    AU.  J.  /,  ^//. 

♦  Pampinifonxiis,  t.  c.  resembling  the  tendrils  of  the  veins,    /con. 
AntUmnic.  Ccrpcris  humani  Fascicmus  iiu  tab,  arter,  Pedaris. 
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It  is  sufficient  that  at  present  I  remind  the  student 
that  the  blood  of  the  stomach  and  spleen,  the  small  and 
great  intestines,  does  not  fall  into  the  cava.  The  veins 
fi-om  these  floating  viscera,  as  they  have  been  sometimes 
called,  form  a  trunk,  which  running  obliquely  across 
the  abdomen,  and  entering  the  liver,  is  called  vena 
PORTJE.  The  VEN^  CAV^  HEPATiCiE  are  two  large 
veins  which  come  out  of  the  liver,  and  which  join  the 
vena  cava  just  as  it  is  passing  the  diaphragm. 


OF  THE  LYMPHATIC  AND   LACTEAL 
SYSTEMS  OF  VESSELS. 

We  have  luiderstood  that  the  red  blood  circulates  in 
the  body,  through  the  arteries  and  veins,  and  that  these 
vessels  have  a  direct  communication  at  their  extremi- 
ties by  inosculation :  that  although  these  vessels  lie 
parallel  to  each  other,  and  extend  from  the  heart  to  the 
remotest  part  of  the  body,  yet  the  blood  is  said  to  pass 
through  the  circulation,  because  it  is  transmitted  from 
the  arteries  into  the  veins,  and  so  back  to  the  heart.  In 
this  transmission  of  the  blood  through  continuous 
tubes,  there  is  in  the  coats  of  the  vessels  an  alternation 
of  contraction  and  relaxation  which  impels  it  forward. 
But  besides  these  arteries  and  veins  carrying  the  red  blood 
through  the  body,  there  are  other  pellucid  vessels, 
more  remote  in  their  connection  with  what  is  generally 
called  the  circulating  system,  and  which  neither  receive 
an  impulse  from  the  heart,  nor  exhibit  any  sort  of  pul- 
sation by  their  proper  force. 

OF     the     CAPILLARY     VESSELS,      AND      THE     PHENOMENA 

PRESENTED    BY    THE    MICROSCOPE. 

The  capillary  vessels  are  those  extreme  branches 
which  are  as  minute  as  hairs;  but  this,  though  the 
literal,  is  not  the  general  meaning  of  the  term.  By 
capillary  vessels  is  rather  understood  those  branches  in 
which  the  changes  are  wrought  from  the  blood,  and 
which  are  either  so  minute   as  not  to  allow  the  pro- 

VOL.  II.  X 
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miscuous  flow  of  the  particles  of  the  blood,  or  possessed 
of  such  a  degree  of  irritability  and  appetency,  as  only 
to  allow  certain  parts  of  that  fluid  to  be  transmitted. 

It  is  proved,  that  in  the  living  body  there  is  no  exu- 
dation ;  but  no  sooner  is  the  animal  dead,  than  the 
fluids  exude  from  the  vessels,  the  secretions  pass  through 
the  coats  of  those  receptacles  which  formerly  contained 
them,  and  one  part  partakes  of  the  colour  of  another 
which  is  contiguous.  From  this  fact,  we  are  led  to 
think  that  a  property  exists  in  the  living  fibre,  which 
repels  the  fluids.  Admitting  this,  it  is  very  natural  to 
suppose  that  the  fibres,  and  more  particularly  the  ves- 
sels in  the  capillary  texture  of  each  organ,  possess  sen- 
sibility, which  has  its  relations  to  the  fluids  passing 
through  them,  or  to  be  secreted  from  them. 

The  most  beautiful  phenomenon  may  be  seen  by  the 
aid  of  the  microscope,  in  the  circulation  of  the  blood, 
that  is,  the  transmission  of  the  blood  from  the  arteries 
into  the  veins.  When  the  web  betwixt  the  toes  of  a  frog 
is  submitted  to  the  microscope,  the  eye  at  first  discovers 
only  a  confused  motion  of  particles.  But  by  a  steady 
continuance  of  the  observation,  we  are  soon  able  to  ob- 
serve the  motion  of  the  red  particles  of  the  blood.  We 
do  not  discover  the  coats  of  the  vessels,  but  conclude, 
that  they  exist,  from  the  confined  and  certain  course  of 
the  particles  which  are  in  motion.  We  distinguish  the 
arteries  by  the  rapidity  of  the  particles  passing  through 
them  in  single JileSf  and  pursuing  these  particles,  they 
are  observed  to  turn  suddenly  into  larger  vessels.  These 
vessels,  by  the  number  and  slower  motion,  and  altered 
direction  of  the  red  globules,  are  recognized  to  be  the 
veins.  When  the  animal  is  disturbed  there  is  a  general 
acceleration  of  the  motion  of  the  blood  in  the  small  ves- 
sels. When  the  web  or  membrane  is  pricked  andirritated, 
(as  with  salt  and  Cayenne  pepper  in  solution  upon  a 
needle,)  the  motion  of  the  particles  in  the  arteries  is  ac- 
celerated in  a  very  singular  manner ;  if  the  excitement 
to  inflammation  be  continued,  the  veins  are  seen  to  en- 
large, and  an  accumulation  of  red  particles  takes  place 
in  them  by  which  they  are  visibly  distended.  These 
accumulated  particles  are  urged  forward  with  a  diffi- 
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culty  which  seems  to  be  occasioned  by  the  attraction 
of  the  fluid  to  the  sides  of  the  coats. 

It  is  remarkable,  that  while  we  admire  this  proof  of 
the  circulation,  we  see  the  influence  of  the  heart's  action 
upon  the  blood  in  these  minute  veins ;  for  at  each  pul- 
sation of  the  heart  the  red  globules  are  sent  forward, 
being  stationary,  or  recoihng  during  the  diastole. 

During  the  disturbance  of  the  circulation  of  the 
part  by  the  application  of  stimulus,  there  seems  to  be  a 
certain  attraction  or  cohesiveness  l)etwixt  the  sides  of 
the  vessels  and  the  red  globules,  which  occasions  the 
remora  and  accumulation  of  the  red  globules.  The 
same  was  the  consequence  of  cutting  the  vein  across, 
for  the  blood,  instead  of  flowing  from  the  cut,  became 
arrested  in  the  vessel. 

Since  we  see  tliat  in  an  inflammatory  state  the  pel- 
lucid veins  transmit  red  blood,  and  that  this  red  blood 
must  be  supplied  by  the  serous  arteries  j  then  it  is 
proved  that  answering  to  the  pellucid  arteries  (in  their 
natural  state)  there  are  pellucid  veins.  We  acquiesce, 
therefore,  in  the  opinion  that  supposes  both  the  arteries 
and  veins  to  have  pellucid  capillary  branches  answering 
to  each  other,  collateral  to  the  larger  and  more  evident 
anastomoses  of  their  red  extremities.  These  anasto- 
mosing branches  of  the  arteries  and  veins  in  which  the 
red  blood  is  seen  to  circulate,  perpetuate  the  flow  of 
the  greater  part  of  the  blood  back  to  the  heart,  while 
the  several  secretions  are  performed  in  the  capillary 
vessels  j  but  there  is  no  reason  to  suppose  that  the 
fluids  sent  from  the  arteries  into  these  pellucid  capil- 
lary vessels  are  all  poured  out  in  form  of  secretions : 
part  returns  into  the  extremities  of  the  circulating 
veins.  The  secreted  fluids  and  solids  are  either  carried 
away  by  ducts  into  their  recepfcicles,  or  thrown  out 
from  the  body;  while  those  fluids,  which  are  exuded 
on  the  cellular  membrane  and  cavities,  are  re-absorbed 
.  by  the  system  of  absorbing  lymphatics. 

We  say  then,  that  arteries  terminate,  first,  in  red 
veins,  which  is  proved  by  the  microscope,  and  by  mer- 
curial and  other  injections  ;  secondly,  in  glands  ;  thirdly, 
in   cells   receiving  red  blood  j  fourthly,  in  lymphatic 
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veins ;  fifthly,  in  exhalents,  which  pour  their  fluids  into 
the  cellular  membrane,  cavities,  joints,  &c.,  and  which 
fluid  is  taken  up  by  the  valvular  lymphatic  absorbents. 

But  these  absorbent  vessels,  of  which  we  are  now  to 
treat  under  the  division  of  lymphatics,  do  also  perform 
a  circulation,  inasmuch  as  they  convey  back  to  the 
centre  of  the  system  the  fluids  which  have  been  thrown 
out  from  the  extremities  of  the  arteries.  But  as  these 
lymphatic  vessels  are  not  continued  from  the  extre- 
mities of  the  arteries  as  the  red  veins  are,  as  thev  im- 
bibe  the  fluids,  which  have  been  thrown  out  of  the 
other  system  of  vessels,  their  fluid  contents  cannot  be 
conveyed  through  them  by  the  force  of  the  heart  and 
arteries ;  these  vessels  must  be  peculiar  in  having 
powers  within  themselves,  first  of  absorbing  and  then 
of  propelling  their  fluid  onward  to  th€  heart.  Neither 
can  they  be  said  to  be  circulating  vessels  according  to 
the  use  bf  that  term,  for  although  they  carry  the  lymph 
back  to  the  heart,  yet  the  continuity  of  the  vessels  is 
broken ;  they  are  not  continuous  with  the  extremities 
of  the  arteries. 

The  LACTEALs  are  vessels  which,  distributed  to  the 
intestines,  absorb  and  convey  into  the  system  the 
milky  opaque  fluid  which  is  generated  in  the  intestines 
by  the  process  of  digestion. 

The  common  property  of  absorption  in  the  lympha- 
tics, absorbents,  and  lacteals,  and  their  being  connected 
with  the  same  trunk,  occasions  their  being  considered 
as  one  system  of  vessels  ;  yet  looking  upon  the  general 
economy  of  the  living  body,  we  find  them  ministering 
to  very  different  purposes.  The  one  branch  of  the  sys- 
tem, the  lymphatics,  conveys  the  waste  of  the  body 
again  into  the  circulating  system.  The  lacteal  vessels, 
on  the  contrary,  are  those  vessels,  which,  opening 
upon  the  inner  surface  of  the  intestines,  receive  into 
them  the  nutritious  fluids  prepared  by  the  organs  of 

[estion,  and  suited  to  supply   the   incessant  waste 

destruction  of  the  solid  and  fluid  parts  of  our  frame, 

I  have  been  absorbed  and  carried  away  by  the 

'«•    Following  this  simple  view,  although  the 

toa  be  conmionly  divided  into  the  thoracic 
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duct,  lymphatics,  lacteals,  and  glandular  apparatus 
attached  to  them,  I  shall  throw  the  present  section  into 
the  division  of  the  lymphatics  and  of  tlie  lacteals. 

OF    THE    LYMPHATIC    SYSTEM    IN   PARTICULAR. 

The  lymphatic  vessels  are  tubes  whose  coats  are  per- 
fectly pellucid,  having  a  remarkable  power  of  contrac- 
tion, which  causes  them  to  shrink  and  disappear,  so  as 
to  render  it  difficult  to  demonstrate  them.  Indeed  they 
are  only  to  be  observed  by  an  eye  accustomed  to  make 
lymphatic  injections.  They  are  called  lymphatics,  or 
DUCTUS  aquosi,  froDi  their  transmitting  a  fluid  colour- 
less as  water.  When  they  are  distended  with  their 
fluids,  they  show  that  they  possess  a  very  distinct  cha- 
racter from  the  other  vessels.  They  are  irregularly 
distended,  knotty,  and  sometimes  like  a  chain  of  beads, 
or  little  irregular  vesicles  connected  together.  This 
irregularity  is  owing  to  their  numerous  valves,  which 
are  semilunar  membranes,  like  those  of  the  veins,  hung 
across  their  cavities,  so  as  to  catch  and  interrupt  the 
refluent  lymph."  They  say,  in  general,  that  in  the 
space  of  an  iiich  the  lymphatic  vessel  has  three  or  four 
pairs  of  valves.  But  this  bears  no  certain  proportion  ; 
for  as  these  vessels  run  where  they  arc  exposed  to  occa- 
sional compression  from  the  surrounding  parts,  or  bear 
the  weight  of  a  high  column  of  fluid,  their  valves  are 
more  frequent.  The  lymphatics  are  improperly  called 
cylindrical  tubes,  since  they  are  irregular  from  their 
valves,  their  branching,  and  frequent  communications. 
The  coats  of  the  lymphatic  vessels  are  the  strongest  of 
any  in  the  body  ;  for  although  extremely  thin  and  pel- 
lucid, they  give  resistance  to  distention  beyond  a  ceilain 
point,  and  bear  a  column  of  mercury  which  would  burst 
through  the  valves  of  veins,  and  tear  the  coats  of 
arteries.  If  there  be  a  muscular  coat,  and  no  one  ever 
denied  the  muscularity  of  the  lymphatics,  then  we  may 
reckon  three  coats  ;  First,  the  inner  coat,  which  is  the 
continuation  of  the  inner  tunic  of  the  veins,  ^^  "i^y  be 
observed  in  the  opening  of  the  thoracic  duct  into  the 

•  Ruysckii  Dilu^idatio  Vahulamm.     Vet.  Opcr.  vol.  i. 
X.3 
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left  subclavian  and  left  jugular  veins.  It  is  smooth  and 
polished,  forms  duplicatures  or  valves,  and  prevents  the 
transudation  of  their  fluids  :  it  is  connected  by  cellular 
membranes  to  the  middle  coat.  Secondly,  the  muscular 
or  middle  coat,  which  consists  chiefly  of  muscular  fibres, 
which,  according  to  Sheldon,  run  in  every  possible 
direction,  though  the  greater  number  take  the  circular 
direction.  And,  lastly,  the  outer  coat,  which  is  con- 
nected with  the  general  investing  cellular  membrane. 
As  the  inner  coat  must  cliiefly  form  the  valves,  and  as 
the  valves  possess  a  very  remarkable  power  of  resisting 
the  column  of  mercurj',  I  conceive  that  the  inner  coat 
is  that  on  which  the  sti-ength  and  resistance  to  distention 
of  the  IjTiiphatics  depend,  tliough  it  has  been  said  that 
it  is  to  the  outer  coat  that  they  owe  this  property.  The 
muscularity  of  tliese  vessels  is  rather  inferred  than 
proved  :  it  is  inferred  from  the  unassisted  action  which 
they  have  to  perform  in  pressing  the  absorbed  fluids 
onward  to  the  heart.  Nevertheless  we  sometimes  see 
the  lymphatics  of  the  lower  extremities  of  a  colour  so 
red,  that  we  may  say  their  muscularity  is  demonstrable. 

The  lymphatics  seem  to  possess  little  elasticity  ;  when 
they  are  blown  into,  they  rise  with  tlie  slightest  force, 
and  remain  distended,  although  the  passage  of  the  air 
forward   be   uninterrupted  j    whereas    had   they   con- 
siderable elasticity,  they  would  contract  and  disappear. 
Indeed,  when  empty,  in  the  dead  body  they  may  be 
rather  said  to  be  collapsed  than  contracted.     Altiiough 
the  lymphatics  can  be   distended  with  the  sliglitest  in- 
flations, yet  when  distended,  as  we  have  already  ob-  J 
served,  they  firmly  resist  further  tlilatation.     This  it 
quality  necessary  to  their  valvular  structure,  for  if  they  I 
were  elastic  beyond  this  degreeof  dilatation,  the  calibre  I 
of  the  vessel  would  be   occasionally  so  enlarged  as  to  n 
render   the  valves  incapable   of  meeting,  and  conse- 
quently of  preventing  the  retrograde  movement  of  the 
fluids. 

Indeed  they  appear  sometimes  to  suflfer  this  kind  of  1 
enlargement  or  distention,  for  we  occasionally  find  that  I 
the  mercury  runs  backward  along  the  vessels,  contrary  1 
to  the  proper  course  oi' fluids  in  tlieni. 
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OF  THE  GLANDS  OF  THE  ABSORBENT  SYSTEM. 

Every  where  throughout  the  human  body  and  viscera, 
betwixt  the  extreme  branches  of  the  absorbent  system 
and  the  trunk,  glandular  bodies  are  interposed.  Though 
these  glands  be  of  various  forms,  they  are  generally  of 
an  oval  shape,  and  they  vary  in  size  from  the  twentieth 
part  of  an  inch  to  a  full  inch  in  diameter.  Sometimes 
they  are  segregated,  sometimes  accumulated  and  clus- 
tered together.  The  colour  of  those  bodies  is  various 
in  the  several  parts  of  the  body :  in  young  animals  they 
are  redder,  and  become  pale  only  with  age.  They  are 
redder  and  stronger  in  the  outer  parts  of  the  body,  as 
in  the  thigh,  axilla,  &c.,  less  so  within  the  abdomen  and 
thorax.  2.  The  latter  will  not  bear  so  high  a  column 
of  mercury  as  the  former.  The  mesenteric  glands  are 
said  to  disappear  in  old  age.*  They  certainly  diminish 
very  remarkably. 

It  would  appear  that  the  glands  of  this  system  are  of 
more  importance  to  young  animals  than  to  adults.  In 
the  foetus  and  in  children,  the  lacteal  and  lymphatic 
glands  are  exceedingly  numerous  ;  but  they  shrink  with 
old  age.  In  the  foetus,  they  can  be  of  no  very  essential 
use  ;  they  are  then  rather  in  a  state  of  preparation  for 
the  actions  necessary  in  infancy  and  youth.  It  is  dur- 
ing infancy  and  youth  that  they  are  most  liable  to 
disease,  and  seem  more  irritable  and  ready  to  inflame, 
especially  when  they  are  placed  superficially.  About 
the  age  of  fourteen  or  fifteen  this  disposition  is  changed, 
which  is  commonly  said  to  proceed  from  the  increased 
vigour  of  the  constitution,  and  the  change  which  then 
takes  place  on  the  organs  of  generation.  It  is  rather 
to  be  attributed,  however,  to  the  diminution  of  irrita- 
bility and  activity  of  the  vessels  of  the  glands  at  this 
age,  for^  as  we  have  said,  the  glands  are  now  smaller 
and  paler.  We  may  further  observe,  that  the  lymph- 
atic glands,  even  in  the  scrofulous  diseases,  are 
seldom  primarily  affected :  they  partake   of  diseased 

*  By  Ruysch,  Morgagni,  Haller,  Sheldon. 
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action  Irom  an  impression  on  the  surface  of  the  body, 
or  from  an  afiection  of  the  intestines,  or  from  the  ab- 
sorption of  matter.  The  structure  of  these  glands  has 
not  been  satisfactorily  investigated.  There  is  at  least 
some  obscurity  over  this  subject.  Some  anatomists 
have  said,  that  they  consisted  of  the  convoluted  ab- 
sorbent vessels  ;  others,  that  they  are  of  a  cellular 
structure.  When  they  affirm  that  these  cells  are  totally 
distinct  from  the  lymphatic  vessels,  it  is  not  so  easy  to 
understand  them :  for  cells  communicating  with  each 
other,  and  into  which  the  lymphatic  vessels  enter,  are 
very  much  the  same  with  a  series  of  convoluted,  vari- 
cose, and  irregularly  dilated  vessels.  If  we  could  dissect 
this  series  of  cells,  as  Hallerdid  the  vesiculse  seminales, 
we  should  have  represented  to  us  the  appearance  of  a 
convoluted  varicose  vessel. 

There  is  a  coat  of  cellular  membrane  which  surrounds 
the  glands.  This  coat  is  pervaded  by  a  peculiar  fluid, 
which  has  given  rise  to  some  speculation.  It  is  ob- 
served chiefly  in  young  animals,  and  is  for  the  most 
part,  though  not  always,  white  and  milkv,  and  in  the 
glands  of  the  lungs  it  is  of  a  blackish  colour.  This  is 
the  fluid  which,  having  globules  in  it,  was  supposed  by 
Mr.  Hewson  to  be  the  Irst  stage  of  the  formation  of 
the  red  globules  of  the  blood.  It  is  distinrt  from  the 
absorbed  fluids,  and  is  a  secretion  from  the  arteries. 
Physiologists  have  not  determined  the  nature  or  use  of 
this  fluid.  The  arteries  and  veins  which  supply  tlie 
lymphatic  glands  differ  in  their  course  from  those 
branches  which  are  supplying  the  common  surrounding 
parts.  The  artery  takes  a  long  circuitous  course,  and 
twists  and  turns  before  entering  into  tlie  gland. 

At  present  there  seems  no  better  hypothesis  to  be 
offered  regarding  tlie  use  of  the  lympliatic  and  lacteal 
glands,  than  that  they  ser^'e  to  check,  control,  and 
measure  the  flow  of  the  absorbed  fluids  into  the  masa- 
of  the  blood  ;  without  them  it  appears  to  me  probable 
that  at  one  time  the  lymph,  returning  from  the  body, 
or  at  another  time  the  chyle,  might  flow  too  rapidly, 
and  in  ii  disprtiportioned  quantity,  into  the  veins  and 
heart.     Hut  by  the  check   which   the  glands  impose 
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upon  this  flow,  giving  a  remora,  and  serving  as  re- 
ceptacles of  the  absorbed  fluids,  the  fluids  are  poured 
with  a  more  uniform  and  constant  flow  upon  the  heart. 
As  to  the  opinion,  that  these  glands  prevent  poisons 
entering  into  the  system,  it  cannot  be  sustained.  Is  it 
really  so  ?  Have  they  this  efTect  ?  And  the  answer 
must  be,  No  I  On  the  contrary,  they  seem  the  first  to 
inflame,  and  hence  to  propagate  bad  action,  rather  than 
to  prevent  the  contamination  of  the  system. 


ORIGIN    OF   THE    LYMPHATICS,    AND    OF   THE    DOCTRINES 
OF    ABSORPTION. 

The  lymphatics,  forming  a  system  of  absorbents,  we 
might  say,  in  general,  that  they  take  up  all  the  fluids 
which  have  been  thrown  out  upon  the  surfaces  of  the 
body.  Thus  they  arise  I'rom  the  pores  of  the  skin ; 
from  the  surface  of  the  cavities  and  viscera,  which  are 
covered  by  the  pleura  and  peritonceum  j  from  the  cells 
of  the  interstitial  and  adipose  membrane  :  from  all  tlie 
ducts  and  cavities  of  the  body.  This  is  the  use  assigned 
to  this  system  of  vessels  ;  but  whether  they  are  the  only 
system  of  absorbents  ;  whether  they  carry  away  all  the 
parts  of  the  system,  fluids,  and  solids  ;  whether  they 
absorb  the  muscles,  membranes,  bones,  tendons,  &c. 
of  which  the  solid  body  consists,  as  well  as  the  secreted 
fluids,  is  a  question  requiring  examination  :  for  there  is 
much  presumed;  a  great  deal  of  very  loose  reasoning 
brought  forward  in  support  of  lymphatic  absorption,  — 
and  this  much  I  must  say,  although  I  do  not  object  to 
the  doctrine  of  absorption  by  lymphatics.  We  shall 
first  examine  the  proofs  of  the  lymphatics  being  the 
vessels  which  absorb  the  fluids  of  the  cavities  and  sur- 
faces of  the  body.  The  animal  machine  universally 
partakes  of  motion.  A  principal  provision  for  this 
mobility  of  parts  is  the  looseness  of  the  cellular  mem- 
brane which  every  where  pervades  the  body,  and  sup- 
ports  the  vessels,  and  connects  the  several  parts.  Tms 
interstitial  membrane  is  elastic,  and  being  cellular,  to 
allow  of  motion,  its  surface  is  bedewed  with  serous 
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exudation.  This  fluid  is  perpetually  passing  from  the 
extremities  or  sides  of  the  lymphatic  arteries  or  capil- 
laries into  the  cellular  membrane,  and  upon  all  the 
cavities  of  the  body.  The  fluid  extravasated  is  called 
serum,  and  some  have  supposed  that  it  passes,  through 
inorganized  pores,  an  expression  that  is  not  very  in- 
telligible ;  but  if  by  this  is  meant  (as  has  sometimes 
been  explained)  "  accidental  pores  "  in  the  sides  of  the 
vessels,  it  is  a  supposition  quite  improbable  and  un- 
likely.* The  pores  or  vessels  from  which  this  fluid 
exudes  are  called  exhalent ;  and  their  action  is  no  doubt 
as  completely  secretion  as  that  which  produces  the  fluids, 
which  in  our  wisdom  we  call  more  perfect  secretions. 

That  the  lymphatics  take  up  the  fluids  thrown  out  in 
the  cavities  of  the  body,  as  the  abdomen,  thorax,  peri- 
cardium, &c.  there  is  what  nearly  amounts  to  an  abso- 
lute proof  in  comparing  the  fluids  of  those  cavities  with 
that  contained  in  the  vessels ;  for  by  the  experiments 
of  Hewson  it  is  found  that  if  the  fluid  moistening  the 
cavities  be  collected,  it  will  form  a  jelly  when  exposed 
to  the  air,  as  the  contents  of  the  lymphatics  do.  Thus, 
if  a  lymphatic  vessel  be  tied  up  in  a  Uving  animal,  and 
then  opened  so  as  to  allow  the  fluid  to  flow  into  a  cup, 
it  will  form  a  jelly  like  the  coagulable  lymph,  t  The 
fluid  of  cavities  alters  in  animals  diseased ;  sometimes 

*  Dr.  Hunter  supported  this  opinion,  (Commentaries,  p.  40.)  viz. 
<<  that  the  fluids  of  cavities  were  collected  by  transudation,  and  not 
thrown  out  by  exhalents  ;'*  an  opinion  which  could  only  have  arisen 
from  not  correcting  the  ideas  received  in  making  injections  in  the 
dead  body  by  the  phenomena  of  the  living  Bjstem.  See  Hewson  an 
the  Lt/mphatic  iS^^fem,  chap,  viii.,  where  the  opinion  of  inorganical 
filtering  is  successfully  combated. — See  also  Cruickshanks. 

•|-  But,  by  disease,  the  fluids  in  the  cavities  and  cellular  mem- 
brane are  altered.  In  dropsy,  for  example,  the  fluid  of  the  abdomen 
loses  the  property  of  coagulating  on  mere  exposure ;  it  comes  to 
resemble  more  the  serum  of  the  blood :  this  were  sufficient  proof 
that  the  collection  is  not  owing  merely  jto  the  diminished  absorp- 
tion, but  that  there  is  a  change  of  action  in  the  vessels  of  the  Peri- 
tonaeum, pleura,  pericardium,  &c.  An  inflammatory  action  of  the 
vessels  will  throw  out  a  fluid  more  coagulable,  and  which,  in  a 
high  degree  of  action,  will  form  a  film  of  coagulable  lymph  or  even 
pus  on  the  surface.  But  in  a  state  the  reverse  of  inflammation, 
such,  for  example,  as  the  debility  following  inflammation,  a  serous 
effiinon  win  be  poured  out  having  littl^  tendency  to  coagidate. 


AND    OF   THE    DOCTRINE    OF    ABSORPTION,  315 

retaining  its  coagulability,  and  even  acquiring  stronger 
powers  J  sometimes  losing  it  altogether.  But,  which  is 
most  essential  to  our  present  purpose,  it  has  been  ob- 
served, that  whatever  change  takes  place  in  the  fluids 
of  the  cavities,  the  same  is  found  to  have  taken  place  in 
the  fluids  of  the  lymphatics. 

But  the  student  naturally  asks.  How  is  the  lymph 
taken  into  the  lymphatic  vessels?  and  here  it  must  be 
confessed,  there  is  too  much  field  for  conjecture. 

It  was  thought  formerly  that  the  lymphatic  arteries 
terminated  in  small  pellucid  veins :  these  veins  carrying 
only  the  thinner,  and  refusing  the  red  part  of  the  blood, 
were  called  lymphatics.  When  the  anatomist  threw  in 
his  minute  injection,  and  saw  the  coloured  fluid  return 
by  the  red  veins,  and  the  colourless  fluid  return  by  the 
lymphatics  ",  it  was  held  as  a  sufficient  proof  of  the  ac- 
curacy of  the  preconceived  notion,  and  tallied  with 
observations  of  Leewenhoeck,  and  the  theory  of  Boer- 
haave.t  When,  however,  anatomists  more  carefully 
examined  the  state  of  parts,  they  found  that  the  lympha- 
tics were  not  filled,  unless  the  cellular  membrane  was 
previously  injected  by  the  extravasation  of  the  fluid 
from  the  blood-vessels.  Finding  that  this  alleged  expe- 
riment was  really  no  proof  of  the  anastomosis,  and 
direct  communication  betwixt  the  extreme  arteries 
and  lymphatics,  they  conceived  that  it  was  a  proof 
that  these  lymphatics  took  their  rise  from  the  cellular 
interstitial  texture.  Then  injecting  with  mercury, 
they  found  that  when  the  vessels  burst,  and  the  column 
suddenly  descended,  and  the  cellular  membrane  was 
filled,  the  mercury  was  seen  to  rise  in  the  lymphatics- 
Following  up  this,  they  blew  air,  or  injected  various 
fluids  directly  into  the  cellular  membrane,  and  by  this 
means  injected  the  lymphatics.  Thus  by  an  error,  by 
an  accidental  effect  of  their  injection,  the  minds  of 
Drs.  Hunter  and  Monro  were  opened  to  a  freer  dis- 
cussion of  the  received  opinions,  and  approved  autho- 


■  It  was  probably  Nuck  who  first  injected  tbe  lymphatics  from 
the  arteries. 

t  See  introduction  to  the  account  of  the  viscera.  ^^.  ^/.  ^^f- 
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rities.  Soon,  however,  it  was  understood  by  those 
c'onvei'sant  with  anatomy,  that  these  accidental  injec- 
tions of  the  lymphatics  did  not  prove  the  lymphatics  to 
take  their  origin  either  from  the  cells  or  firom  the  ex- 
treme arteries ;  but  already  this  good  eft'ect,  at  least, 
was  produced,  that  men's  minds  were  excited  to  enquire 
arter  new  facts,  and  to  follow  a  new  train  of  observa- 
tion. It  was  now  recollected,  that  a  strict  analogy  and 
correspondence  subsisted  betwixt  the  lymphatics  and 
lacteafs ;  the  proofs  of  the  lacteals  being  absorbents 
were  recalled  to  memory ;  new  proois  of  their  being 
the  sole  absorbents  of  the  intestines  were  brought  for- 
ward ;  the  nature  of  the  fluids  effused  into  the  various 
cavities  and  cells  of  the  body  was  attended  to  ;  and  the 
conviction  followed,  that  the  most  essential  use  of  the 
lymphatic  vessels  was  to  serve  as  a  system  of  absorbents 
to  take  up  the  fluids  extravasated,  or  secreted,  on  the 
surfaces  of  membranes  and  cavities. 

An  additional  proof  of  lymphatic  absorption  has 
been  derived  fl-om  the  manner  in  which  the  venereal 
virus  is  received  into  the  system.  Venereal  matter 
being  allowed  to  lodge  upon  the  delicate  skin  of  the 
glans  penis  or  preputium,  causes  an  ulcer  there.  The 
matter  of  this  ulcer  is  absorbed  by  the  lymphatic  of  the 
part ;  an  inflamed  line  is  sometimes  to  be  traced  into 
the  groin ;  and  the  lymphatic  gland  of  the  groin, 
receiving  this  absorbed  matter,  inflames  and  forms  the 
bubo.  Here,  then,  is  a  proof  that  the  red  veins  do  not 
absorb,  and  that  lymphatics  do :  else  why  are  they  in- 
flamed?— and  why  are  the  lymphatic  glands  inflamed 
to  suppuration  ? 

We  must  observe,  however,  that  there  is  here  by  no 
means  an  absolute  proof  of  absorption  of  venereal  mat- 
ter. Although  we  believe  in  the  general  system,  we 
may  hazard  these  queries  :  If  this  matter  be  absorbed, 
why  is  there  no  infection  without  ulcer  (chancre)  of 
the  glans?  If  this  ulcer  be  produced  by  absorption, 
how  comes  it  that  the  constitution  is  not  infected  by 
first  absorption  of  the  matter,  and  before  it  has 
*in  ulcer  ?  Is  it  not  probable  that  tlie  irritation  of 
il  matter^  lodging  on  this  vascular  surface. 
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and  without  being  absorbed,  causes  a  peculiar  inflam- 
mation, the  tendency  of  which  is  to  form  a  pustule, 
and  to  produce  matter  similar  to  that  which  originally 
infected  the  part  with  the  specific  and  peculiar  action? 
Again  it  will  be  said,  however  the  venereal  pustule 
was  originally  produced,  it  appears  evident  that  the 
absorption  ot  this  matter,  the  conveying  of  it  along  the 
lymphatic,  inflames  the  vessel,  and  the  next  lymphatic 
gland  into  which  it  enters,  receiving  the  venereal  mat- 
ter, inflames  and  suppurates,  &c.  But  again,  I  choose 
to  say,  with  every  siiow  of  likelihood,  that  neither  is 
this  a  proof  of  absorption  ;  but  that  the  lymphatic 
vessel  being  very  irritable,  and  always  receiving  its 
stimulus  to  action  from  its  extremities,  it  has  partaken 
of  the  venereal  inflammation ;  that  this  inflammation 
has  been  propagated  to  the  gland ;  that,  the  gland 
being  formed  of  the  convoluted  lymphatic  vessels,  the 
effect  of  this  inflammatory  action  is  there  accumulated 
to  so  great  a  degree  as  to  lead  to  suppuration,  If  a 
bubo  in  the  groin  were  a  consequence  of  absorption, 
to  injure  and  inflame  the  mouth  of  the  lymphatic 
would  be  the  method  to  prevent  it.  But,  on  the  con- 
trary, to  irritate  a  chancre  is  the  means  of  producing 
bubo.  If  a  chancre  be  indolent,  although  matter  be 
formed  in  it,  no  bubo  will  be  produced  ;  but  if  the  sur- 
geon applies  some  corrosive  dressing,  which,  instead  of 
entirely  destroying  the  diseased  spot,  inflames  it,  then 
will  the  gland  in  the  groin  sympathize  and  rise  into  a 
bubo.  And  further,  that  the  disease  is  received  into  the 
constitution  only  in  consequence  of  the  system  at  large 
partaking  of  the  irritation  (a  word  which  but  imper- 
fectly expresses  the  change)  of  the  local  action  of  ves- 
sels. Matter  might  be  absorbed  and  taken  into  the 
constitution,  and  the  disease  propagated  according  to 
the  common  explanation ;  hut,  according  to  that 
oflTered  here,  there  must  be  a  primary  and  local  disease, 
from  which  the  general  affection  is  propagated.  If  we 
are  to  take  the  inflammation  and  hardening  of  the 
lymphatics  and  axillary  glands  as  a  symptom  of  absorp- 
tion from  a  diseased  mamma,  we  must  acknowledge 
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the  same  proof  in  evidence  of  the  veins  absorbing.  The 
lymphatics  are  more  active,  and  their  activity  depend- 
ing on  the  state  of  their  origins  and  extreme  branches, 
they  are  more  liable  to  inflammation  than  the  veins ; 
yet  are  the  veins  aflected  in  a  way  that  would,  on 
this  proof  being  admitted,  prove  them  to  be  absorbents. 
We  see  how  they  enlarge  around  the  diseased  breast, 
become  prominent  and  hard,  and  lose  their  softness  and 
elasticity ;  how  they  show  themselves  on  the  surface  of 
a  white  swelling,  or  on  a  cancerous  tumour.  But,  as 
we  would  not  say  that  this  is  a  proof  of  absorption  by 
the  veins,  neither  is  the  proof  unequivocal  that  there  is 
absorption  by  the  lymphatics.  Again,  a  suppurating 
stump,  with  Dad  inflammation,  will  cause  inflammation 
of  the  lymphatics  and  suppuration  in  the  glands  of  the 
groin  *  ;  a  proof  of  absorption  of  the  matter  of  the 
stump  ;  but  do  we  not  find  that  from  such  a  stump  the 
veins  ascend,  inflamed  and  suppurating,  while  sometimes 
a  chain  of  abscesses  is  formed  for  a  considerable  extent  ? 
This,  we  can  have  no  doubt,  is  the  effect  of  the  inflam- 
mation continued  along  the  vessel ;  and  is  not  the  in- 
flammation produced  precisely  in  the  same  way  in  the 
lymphatic. 

I  found  my  opinion  of  the  lymphatics  being  absor- 
bents,— first,  on  the  circumstance  that  their  structure 
is  adapted  to  this  action ;  secondly,  on  the  analogy 
between  them  and  the  lacteals,  in  which  absorption  is 
proved ;  thirdly  and  lastly,  upon  their  continuing  to 
receive  and  transmit  their  fluids,  after  the  heart  and 
arteries  have  ceased  to  beat,  and  the  red  blood  to  cir- 
culate :  for  then  how  can  they  act,  but  by  their  own 
powers  ?  How  can  they  receive  fluids  but  by  absorp- 
tion ?  Finally,  they  exhibit  a  greater  degree  of  irrita- 
bility, and  stronger  principle  of  activity  and  tenacity  of 
life,  dian  the  vessels  which  carry  red  blood. 

*  See  Hunter's  Commentaries. 
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On  examining  the  works  which  within  the  last  fifty 
years  have  contributed  to  throw  light  on  this  subject, 
we  are  forced  to  acknowledge  how  necessary  it  is  for 
that  part  of  a  systematic  book  of  anatomy,  which  pro- 
fesses to  treat  of  absorption,  to  take  the  form  of  a 
critical  enquiry.  When  the  absorption  of  the  fluids  in 
the  cellular  substance,  or  contained  in  the  cavities, 
was  universally  assented  to,  physiologists  did  not  make 
sufficient  distinction  betwixt  the  absorption  of  this  fluid 
thrown  out  of  the  influence  of  the  circulating  vessels, 
and  that  matter  which  continued  to  be  involved  in  the 
membranes  and  vessels,  and  which  formed  the  solid 
part  of  our  frame.  It  will  readily  be  allowed,  that  the 
fluid  thrown  out  upon  the  surfaces  of  the  body  and  in 
the  cells,  might  be  absorbed  without  inferrmg  that 
every  part  of  the  body,  solids  and  fluids,  were  also 
taken  up  by  the  lymphatic  absorbent  vessels.  But 
physiologists  observing  that  the  solid  parts  of  the  body 
were  suffering  perpetual  change,  that  the  whole  body 
and  the  vessels  themselves  were  formed,  decomposed, 
and  carried  away,  they  hesitated  not  to  attribute  this 
to  the  deposition  from  the  arteries,  and  the  absorption 
by  the  lymphatics.  This  alternate  destruction  and  re- 
novation of  parts,  the  perpetual  change  which  the 
whole  body  suffers,  has  been  universally  acknowledged 
to  be  the  operation  of  the  lymphatic  system,  without 
any  other  proof  than  what  is  offered  by  a  slight 
analogy. 

There  is  proof  that  the  interstitial  fluids,  and  the 
fluid  in  the  cavities,  are  imbibed  by  the  absorbing 
mouths  of  the  lymphatics  on  the  surface  of  the  mem- 
branes ;  but  where  is  the  similarity  between  this  and 
the  destruction  of  solid  parts  ?  It  has  been  said  that 
the  absorbents  eat  down  the  solids,  and  nibble  like  the 
mouth  of  a  worm !  a  mere  conjecture,  and  most  impro- 
bable. The  solids  are  raised  by  the  agency  of  the 
vessels  on  the  chemical  affinities  of  the  circulating 
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fluids.  They  must  be  resolved  by  a  process,  reducing 
them  again  to  the  state  of  fluids ;  or  the  secreting 
vessels  throw  out  fluids  which  dissolve  them ;  there 
must  be  an  operation  anterior  to  their  absorption. 
From  the  comparative  simplicity  of  the  fluids  of  the 
circulating  vessels,  and  in  the  absorbents,  with  the 
various  compounds  forming  the  solid  and  fluid  mass  of 
the  body,  we  are  authorised  to  conclude,  that  as  from 
the  blood  the  several  secretions,  solids,  and  fluids  are 
formed,  these  fluids,  before  they  are  again  taken  into 
the  active  system  of  vessels,  are  resolved  into  their 
original  simple  and  constituent  parts.  We  are  not  then 
to  look  for  the  matter  of  the  component  parts  of  the 
body  in  the  absorbing  system  of  vessels  more  than  in 
the  blood,  from  whicn  these  parts  were  originally 
formed ;  nor  are  we  at  liberty  to  suppose  that  they  are 
taken  down  by  a  process  li^e  eating  or  abrasion.  I 
conceive  that  the  absorption  of  the  solids  depends  but 
in  a  certain  degree  on  the  agency  of  the  absorbents ; 
and  that  there  must  be  a  change  in  the  aggregation  of 
the  matter  previous  to  the  absorption. 

Mr.  Hunter  says  that  his  conception  of  the  matter  i^ 
that  nature  leaves  little  to  chance  ;  and  that  the  whole 
operation  of  absorption  is  performed  by  an  action  in 
the  mouths  of  the  absorbents.  Physiologists  have 
laboured,  he  observes,  to  explain  absorption  on  the 
principle  of  capillary  attraction,  because  it  was  familiar ; 
but  as  they  were  still  under  the  necessity  of  supposing 
action  in  the  vessels  after  the  matter  was  absorbed, 
they  might  as  well  have  carried  this  action  to  the 
mouths  of  these  vessels. 

We  are  surprised  at  the  extravagant  conclusion  to 
which  this  idea  has  led  Mr.  Hunter.  He  proceeds  to 
consider  the  many  kinds  of  solids  the  lymphatics  have 
to  carry  away,  and  the  variety  of  mouths  in  different 
animals,  suited  to  the  great  variety  of  substances  they 
have  to  work  upon,  and  then  draws  the  conclusion,  or 
leaves  his  reader  to  do  so, — that  not  only  are  the 
mouths  of  the  lymphatics  calculated  to  absorb  fluids, 
not  only  do  they  carry  away  the  solids,  but  each  vessel, 
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according  to  the  hardness  and  toughness  of  the  material 
upon  which  it  has  to  operate,  has  a  mouth  adapted  for 
the  work. 

He  admits  that  oil,  fat,  and  earth  of  bones,  had 
always  been  considered  as  subject  to  absorption  ;  and 
that  some  other  parts  of  the  body,  liable  to  waste,  had 
been  supposed  to  suffer  by  absorption ;  but  tliat  any 
soUd  part  should  be  absorbed,  he  supposes  to  be 
entirely  a  new  doctrine.  Now,  I  think  we  may  ven- 
ture to  affirm,  that  not  only  was  it  known  that  solid 
parts  of  the  body  were  taken  away  during  life;  but 
that  physiologists  knew  tliat  every  part  of  the  living 
body  was  undergoing  a  perpetual  decay  and  renovation. 

Nay,  we  may  venture  further  to  say,  that  Mr.  Hunter 
did  not  comprehend,  in  its  full  extent,  the  relation  in 
which  the  secreting  and  absorbing  vessels  stand  to  each 
other.  He  is  fond  of  caUing  the  absorbents  modellers, 
— "  modellers  of  the  original  construction  of  the 
body," — "  modellers  of  the  form  of  the  body  while 
growing." 

Mr.  Hunter  could  contemplate  no  change  in  the  body 
during  growth,  decay,  or  disease,  where  there  was  an 
alteration  of  form  or  quantity  of  matter,  without  attri- 
buting  it  to  the  "  modelling  absorption."  A  bone 
cannot  be  removed  without  absorption ;  nor  a  part 
which  is  useless  to  the  economy  (as  the  alveoli  of  tlie 
teeth,  tlie  ductus  arteriosus,  the  membrana  pupillaris, 
the  thymus  gland,)  diminished  in  size  or  totally  carried 
away,  without  the  absorbents  being  in  action.  This, 
he  continues,  is  the  only  animal  power  capable  of  pro- 
ducing such  effects  ;  and,  like  all  other  operations  of  the 
machine,  it  arises  from  stimulus  or  irritation,  &c.  On 
the  contrary,  I  conceive  that  the  absorption  of  parts  in 
the  natural  action  of  health  or  in  disease,  is  not  owing 
to  increased  stimulus,  but  often  to  a  diminution  of  it. 

Does  it  not  strike  us  forcibly,  that  when  a  gland 
swells,  and  leeches  and  blisters  are  applied,  and  it 
subsides,  this  can  be  no  means  of  exciting  absorption  j 
that  when  pressure  is  made  on  a  part,  and  that  part 
is  absorbed,  this  is  a  strange  way  of  stimulating?  Or, 
when  we  bleed,  is  it  not  odd  that  this  should  give  new 
VOL.  ir.  y 
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power  to  the  lymphatic  system?  For  these  are  the 
means  of  giving  a  counter  irritation,  and  of  suppressing 
action. 

According  to  Mr.  Hunter's  ideas,  the  lymphatics  do 
nothing  without  forethought  and  intention  :  when  they 
absorb,  it  is  because  they  have  found  the  parts  useless 
in  the  economy.  He  has  carried  this  notion  so  far, 
that  he  does  not  only  speak  of  the  absorption  of  the 
thymus  gland,  membrana  pupillaris,  alveoli  of  the 
teeth,  &c.,  but  of  the  body  in  fever,  as  a  consequence 
of  its  becoming  useless  when  under  disease!  —  The 
following  may  perhaps  appear  to  be  the  more  natural 
supposition. 

In  a  living  body  we  may  observe  the  agency  of  the 
nervous,  vascular,  and  absorbing  systems  :  and  the  phe- 
nomena  of  life  are  not  to  be  attributed  to  any  one,  but 
to  the  whole  of  these.  We  must  also  observe,  that 
life,  or  the  mutual  action  of  parts  producing  the  phe- 
nomena of  life,  is  proceeding  from  excitement,  and  as 
in  the  whole  system,  so  in  the  individual  pails  of  the 
body,  the  healthy  action  depends  on  the  influence  of 
this  excitement  to  action.  The  tendency  of  the  growth 
of  the  body  to  peculiar  forms,  and  the  increase  of  parts 
in  disease  are  prodnced  by  it.  It  acts  upon  the  vas- 
cular system  in  disease,  by  producing  increased  action 
and  secretion ;  as  a  muscle,  in  the  use  of  frequent  and 
strong  action,  will  become  more  fleshy  and  vasctdar; 
as  a  gland  will  be  excited  to  greater  action  and  more 
profuse  discharge,  whilst  it  enlarges  and  swells  up. 
When  a  part  enlarges  in  consequence  of  the  stimulus 
to  increased  action,  whether  arising  from  the  natural 
law  of  the  constitution,  or  from  disease,  it  proceeds 
from  the  secreting  vessels  preponderating  over  the  ab- 
sorbent vessels.  There  is  a  deposition  of  matter  which 
the  latter  are  unable  to  take  away.  But  diminish  this 
action  of  the  arteries,  or  take  away  their  excitement, 
or  cause  an  excitement  of  some  neighbouring  part,  and 
thereby  subdue  their  action,  reheve  them  of  their  ful- 
ness, and  the  absorbents  regain  their  proportioned  ac- 
tions, and  the  sweihng  subsides.  The  parts  of  the 
body  which,  in  the  natural  changes  from  youtli  to  age. 
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are  absorbed  and  carried  away,  are  those  in  which 
there  is  no  longer  the  stimulus  to  vigorous  action,  and 
of  course  the  lymphatics  overcome  the  power  of  the 
secreting  vessels,  and  the  part  gradually  diminishes, 
loses  its  apparent  vascularity,  loses  its  redness,  and  ia 
at  last  totally  absorbed.  And  as  the  tooth  of  a  child 
after  lying  long  hid  under  the  jaw,  when  it  partakes  of 
the  stimulus  to  the  action  of  its  vessels,  grows,  and 
rises  up,  and  the  alveoli,  partaking  of  this  natural  ex- 
citement also,  form  around  it ;  so,  when  the  tootli  de- 
cays and  falls  out,  the  alveoli  will  also  decay  and  be 
absorbed ;  because  the  moment  these  vessels  have 
ceased  to  partake  of  the  increased  action,  their  absor- 
bents, though  acting  with  no  greater  powers  than 
formerly,  do  yet  so  preponderate,  that  a  gradual  wast- 
ing is  the  consequence.  Thus  we  have  to  consider, 
not  the  action  of  the  absorbents  merely,  but  the  rela> 
tions  which  their  actions  have  to  activity  of  the  arteries. 
I  should  conclude,  that  a  part  which  has  ceased  to 
be  of  use  in  the  economy,  and  is  absorbed,  has  not 
been  carried  away  by  the  stimulus  applied  to  the  mo- 
delling lymphatics,  but  in  consequence  of  a  want  of 
the  usual  excitement  of  the  arteries  to  action  by  a 
decrease  of  their  action,  and  consequent  deficiency  of 
secretion.  Since,  in  the  natural  body,  every  part  holds 
its  due  form  and  proportionate  size,  by  the  balance 
established  betwixt  secretion  and  absorption,  we  have 
to  decide  whether  its  disappearance  be  an  effect  of  the 
diminution  of  the  former,  or  the  increase  of  the  latter 
action.  We  have  to  enquire  whether  the  arterial  sys- 
tem which  secretes,  or  the  lymphatics  which  absorb, 
are  the  most  subject  to  influence.  Now,  when  we  see 
the  pulsation  of  the  arteries,  and  the  colour  and  degree 
of  vascularity  of  parts,  continually  varying  upon  the 
excitement :  when,  on  the  other  hand,  we  see  the 
lymphatics  continuing  their  office  unimpaired  even  after 
the  death  of  tlie  general  system,  and  after  the  heart 
and  arteries  have  ceased  to  move,  we  cannot  be  at  a 
loss  to  determine  which  system  of  vessels  is  most  subject 
to  influence.  Let  us  only  suppose  that  the  lymphatics 
are  more  permanent  in  their  activity,  least  subject  to 
Y  2 
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change,  ami  all  difficulty  is  removed.  Then  we  see 
how  stimulating  the  arteries  increases  the  growth,  and 
how  fluids  are  poured  out  in  swellings,  and  how,  by 
diminishing  their  activity  at  any  time,  the  lymphatics, 
merely  by  the  continuation  of  their  usual  action, 
produce  an  absoi-ption  and  evident  wasting. 

Belbre  we  spe^  so  familiarly  as  we  do  of  stimulating 
the  lymphatics,  we  ought  to  prove  that  it  is  possible  to 
stimulate  to  absorption,  in  the  same  way  in  which  we 
can  demonstrate  the  effect  of  stimulus  upon  the  arteries  ; 
and  we  should  in  the  nest  place  prove,  that  it  is  possible 
to  stimulate  the  lymphatics,  without  influencing  the 
arterial  system  in  a  similar  degree. 

We  speak  very  commonly  of  stimulating  the  lymph- 
atics to  absorb  by  mercury  ;  for  example  :  —  There  may 
be  a  speck  on  the  cornea,  and  calomel,  or  corrosive 
sublimate,  is  given  to  excite  absorption.  The  practice 
is  good,  but  surely  this  is  the  language  of  an  erroneous 
theory.  Suppose  that  we  were  rather  to  say,  an  in- 
flammation from  general  disorder  of  the  system,  or 
of  the  viscera,  has  taken  place,  where  it  is  most  of  all 
likely  to  take  place  ;  a  course  of  mercury  corrects  this 
disposition  ;  the  cause  removed,  the  inflammation  sub- 
sides, and  with  it  the  speck.  The  same  argument  suits 
die  phenomenon  when  a  tumour  or  enlargement  of  a 
viscus  is  diminished,  better  than  to  say,  that  the  mercury 
excites  the  lymphatics  to  the  absorption  of  the  tumom-. 

As  to  pressure  causing  absorption  and  producing  the 
wasting  of  parts,  I  cannot  agree  with  Mr.  Hunter  in 
supposing  Uiat  the  lymphatics  are  here  excited  to 
action  ;  but  should  rather  infer  that  the  nerves  of  the 
parts  being  benumbed,  and  the  action  of  the  arteries 
diminished,  the  lymphatics  continue  to  do  their  office, 
while  the  arteries  are  prevented  from  depositing  new 
matter.  —  For  example,  when  we  see  a  curvature  of 
the  spine,  from  a  habitual  inclination  of  the  body  to  one 
side,  and  consequently  greater  pressure  on  the  one  side 
of  the  bodies  of  the  vertebrae,  it  is  natural,  at  first  sight, 
to  say,  since  the  one  side  of  the  vertebrje  is  of  its  natural 
dcDth,  and  the  other  diminished,  that  the  side  which  is 
'"s  remained,  but  the  other  side  has  been  absorbed; 


OF    THE    ABSORPTION    OF    SOLIDS. 


but,  when  we  enquire  further  into  the  phenomenon 
which  has  taken  place,  we  recollect  that  the  matter  of 
bone  is  undergoing  a  perpetual  change,  antl  that  the 
matter  of  both  sides  of  the  vertebra  is  changed  ;  we 
then  comprehend  that  the  pressure  may  not  have  excited 
the  vessels  to  greater  action  so  as  to  cause  absorption, 
but  that  the  pressure  has  prevented  the  deposition  of 
new  matter,  when  the  old  was  taken  away  in  the  na- 
tural routine  of  the  system. 

Mr.  Hunter  has  assigned  five  causes  of  absorption, 
which  I  conceive  may  be  very  naturally  resolved  into 
one.  —  These  are,  1.  parts  being  pressed  ;  2.  parts  being 
irritated  ;  3.  parts  being  weakened ;  4.  parts  being  ren- 
dered useless  ;  5.  parts  becoming  dead.  Of  the  first 
we  have  already  spoken.  The  second  I  should  deny, 
unless  when  it  resolves  into  the  third ;  for  irritatioii 
does  not  cause  absorption,  unless  when  it  is  to  an  extent 
sufficient  to  destroy  the  natural  action  and  weaken  the 
part.  The  third  and  fourth  come  under  the  effect  of 
the  loss  of  the  natural  and  accustomed  stimulus  to 
action  in  the  arterial  system,  which  of  course  gives  the 
balance  in  favour  of  the  absorbents.  Of  the  fifth  we 
can  have  nothing  to  add  illustrative  of  the  lining  system. 

A  question  is  still  undetermined  -,  Do  the  lymphatics 
absorb  the  loose  or  free  fluids  secreted  on  the  surfaces  ? 
Do  they  always  take  up  what  is  offered  to  their  mouths, 
in  the  manner  that  we  know  they  do  extravasated 
blood  or  biie  ?  And  is  it  the  office  of  the  veins  to 
return  the  matter,  which  formed  that  part  of  the  texture 
of  animal  bodies,  which  was  never  separated  from  the 
influence  of  the  circulating  system  ?  What  is  this  car- 
bon, for  example,  which  ibrms  the  distinction  betwixt 
the  venous  blood  and  the  arterial?  Is  not  this  carbon 
the  waste  of  the  animal  frame  returned  by  the  veins, 
and  is  not  this  process  of  the  nature  of  absorption  ?  In 
short,  there  appears  to  me  still  an  open  field  for  en- 
quiry, where  an  ingenious  man  may  gain  in  future  as 
much  reputation  as  Dr.  Hunter  and  Dr.  Monro  acquired 
by  their  investigations  into  lymphatic  absorption. 
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OF  THE  COURSE  OF  THE  LYMPHATICS. 

The  lymphatics,  in  their  course  and  relation  to  the 
fascia  and  muscles  of  the  extremities,  bear  a  great  ana- 
logy to  the  veins  ;  for  there  are  two  sets  or  grand  divi- 
sions,— the  DEEP  LYMPHATICS  which  accompany  the 
arteries  in  their  branchings  amongst  the  muscles  ;  and 
the  SUPERFICIAL  set  which  run  a  course  external  to  the 
fascia. 

Of  THE  FOOT,  LEG,  AND  THIGH.  —  Evcu  in  the  tocs 
the  same  distinction  of  the  origins  of  tlie  lymphatics 
may  be  observed,  as  in  the  limb.  For  wliilc  a  plexus 
covers  the  toes  superficially,  and  runs  up  upon  the  foot 
vnth  the  veins,  deeper  branches  accompany  the  arteries 
on  the  side  of  the  toes.  When  we  observe  the  course 
and  origins  of  the  greater  and  lesser  saphena  vein,  we 
cannot  tail  to  understand  the  course  of  the  several  sets 
or  divisions  of  the  lymphatics  of  the  foot  and  legs. 

From  the  toes,  dorsum,  and  edges  of  the  foot,  the 
lymphatics  climb  up  the  leg  in  four  classes.  1.  One 
takes  a  course  from  the  root  of  the  great  toe  and  inside 
of  the  foot,  over  tiie  tendons  of  the  great  toe  and  tibialis 
anticus  tendon.  It  tlien  passes  on  the  inside  of  the 
tendon  of  the  tibialis  anticus  muscle,  and  before  the 
head  of  the  tibia,  following  tiie  principal  branch  of  the 
great  saphena  vein ;  and  then  continues  its  course  in 
company  with  the  saphena  to  the  inside  of  the  kuee. 
2.  There  is  at  the  same  time  a  considerable  number  of 
lymphatics,  taking  their  origin  from  nearly  the  same 
place,  viz,  the  inside  of  the  foot,  and  before  the 
inner  ancle ;  but  they  take  a  different  course  on  the 
leg  from  the  last  class  ;  for  they  pass  behind  the  lower 
head  of  the  tibia :  they  attach  themselves  to  some 
branch  of  the  saphena  vein,  and  join  the  former  set  of 
vessels  on  the  inside  of  the  knee.  From  this  they  ascend 
superficially  above  tlie  fascia  to  the  glands  of  the  groin. 
3-  From  tlie  outside  of  the  foot  there  ascend  several 
'yniphatics;  a  division  of  which  passes  before  the  outer 
*"c]e  and  across  the  tibia  to  join  the  lymphatics,  para- 
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sites  of  the  great  sapliena  vein,  and  here  they  some- 
times form  plexuses  and  contortions ;  others  turn  in 
behind  the  outer  ancle,  and  join  the  branches  accom- 
panying the  lesser  saphena  vein. 

The  lympliatics  which  turn  round  behind  the  outer 
ancle  pass  on  the  outside  of  the  tendo  Achillis;  and, 
accompanying  the  lesser  saphena  vein,  sink  into  the 
popliteal  hollow.  Here  they  unite  with  the  lymphatics 
which  have  accompanied  the  several  arteries  of  the  leg 
and  foot,  and  particularly  the  posterior  tibial  artery. 

The  deep  lymphatics  accompany  the  arteries,  as  we 
have  said ;  and  to  inject  them  we  should  look  for  a 
very  large  vessel  which  is  coming  out  from  under  the 
plantar  aponeurosis  to  rise  behind  the  inner  ancle. 

Popliteal  GLANDS.^  The  glands  of  the  ham-string 
cavity  are  generally  three  in  number,  and  very  small. 
They  receive  some  of  the  lymphatics,  which  pass  with 
the  posterior  tibial  artery  and  with  the  lesser  saphena, 
but  they  are  most  apt  to  be  disturbed  and  to  swell  when 
the  interior  of  the  knee-joint  and  bones  are  affected. 
They  are  very  seldom  diseased,  which  1  attribute  to 
their  deep  situation. 

From  the  pophteal  glands  there  ascend  two  large 
lymphatics,  which  accompany  the  popliteal  artery  and 
vena;  comites,  and  ascend  with  the  latter  through  the 
adductor  magnus  to  the  fore  part  of  the  thigh.  They 
run  irregularly,  or  form  a  kind  of  net-work  round  tbe 
great  vessels.  On  the  fore  part  of  the  thigh,  and  still 
deep,  they  enter  the  lower  and  deep  inguinal  glands. 

Sometimes  these  deep  lymphatics,  instead  of  being 
accumulated  into  larger  trunks,  divide  into  many 
branches,  and  only  unite  in  the  glands  of  the  groin. 

Inguinal  GLANDS. — The  inguinal  glands  are  in  num- 
ber from  five  to  ten  ;  they  lie  involved  in  cellular  mem- 
brane on  the  outside  of  the  femoral  ligament.  Some  of 
them  are  superficial  and  moveable  under  the  integu- 
ments ;  some  involved  in  the  laminae  of  the  fascia, 
which  descend  from  the  abdominal  muscles ;  some  are 
close  on  the  femoral  artery  and  vein,  and  under  the 
fascia.  Nearer  to  the  pubes  mav  be  observed  a  division 
y4 
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of  these  glands,  which  belong  to  the  lymphatics  of  tlie 
penis,  perineum,  &c. 

The  greater  cluster  of  glands  on  the  top  of  the  thigh 
becomes  affected  from  disease  of  the  integuments  on 
the  fore  part  and  inside  of  the  thigh  and  leg  ;  and  of 
that  part  of  the  foot  where  the  great  saphena  vein  com- 
mences ;  these  inguinal  glands  swell  also  from  sores  of 
the  buttocks,  about  the  anus  and  private  parts.  And 
this  is  a  very  common  source  of  error.  Many  times  I 
have  seen  a  patient  under  mercury  for  a  supposed  bubo 
of  venereal  origin,  when  the  real  cause  was  irritation  at 
the  verge  of  the  anus. 

Lymphatics  of  the  parts  of  GE>fEHATioN  in  both 
SEXES.  —  From  the  penis  there  run  backwards  two  sets 
of  lymphatics :  superficial  ones,  which  take  a  course  to 
the  groin  ;  and  deeper  ones,  which  take  a  course  along 
the  arteries  of  the  penis  into  the  pelvis,  or  under  the 
arch  of  the  pubis.  The  superficial  lymphatics  are  the 
cutaneous  vessels,  and  take  their  origin  from  the  pre- 
puce, and  it  is  these  which,  either  absorbing  the  venereal 
matter  of  chancre,  or  sympathizing  with  the  venereal 
action,  form  sometimes  an  inflamed  line  along  the 
penis,  and  cause  the  bubo  in  the  groin.  But  as  there 
are  two  sets  of  lymphatics,  the  chancre  may  be  in  a  place 
where  the  deep-seated  vessels  are  the  absorbents,  and 
consequently  the  constitution  may  be  contaminated 
without  any  bubo  in  the  groin  ;  and  indeed  it  has  been 
observed,  that  a  venereal  ulcer  of  the  prepuce  will,  in 
general,  produce  bubo,  when  an  ulcer  of  the  glans  will 
not.  •  When  the  tract  of  the  matter  is  through  the 
deep  lymphatics  wliich  enter  the  pelvis  from  below,  the 
gland  through  which  the  vessels  pass  is  not  inflamed 
to  form  a  bubo  ;  neither  do  the  lymphatic  glands  within 
the  ligament  of  the  thigh  inflame  to  the  extent  of 
forming  a  bubo,  either  from  chancre  or  from  bubo  in 
'  e  groin.  This,  saysthe  celebrated  Mr.  Cruickshanks, 
<  fortunate ;  for  if  the  external  iliac  glands,  like 
1  glands,  should  suppurate,  they  could  not 
y  the  lancet,  they  must  be  iefl  to  themselves ; 
^  Cruicksfaariks,  [>.  138.   ' 
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they  might  burst ;  the  pus  might  fall  into  the  cavity  of 
the  abdomen  ;  might  produce  peritonieal  inflammation  ; 
and  might  probably  destroy  the  patient.  Now,  there 
appears  no  reason  to  dread  any  such  catastrophe.  The 
matter  of  these  glands  would  form  an  abscess,  which, 
like  other  abscesses  in  the  tract  of  these  vessels,  would 
fall  down  upon  the  thigh.  The  fact,  however,  is  curious  ; 
that  when  the  inflamed  lymphatic  enters  one  set  of 
glands,  there  will  be  no  bubo  ;  when  it  takes  a  course 
to  the  other,  the  gland  inflames  and  suppurates.  This 
I  beheve  may  be  explained,  on  considering  the  position 
of  the  inguinal  glands,  as  being  immediately  under  the 
skin  :  for  experience  shows  that  a  part  near  the  surface 
will  inflame  and  proceed  to  suppuration  much  more 
readily  than  a  part  deep-seated,  though  suffering  from 
the  same  degree  of  excitement. 

A  foreign  body,  if  lyijig  deep,  will  cause  no  suppu- 
ration or  distress  ;  but  if  it  be  under  the  skin  and 
superficial,  inflammation  and  suppuration  will  be  the 
inevitable  and  immediate  consequences.  This  may  serve 
to  explain  why  the  two  glands  equally  irritated,  may  be 
affected  differently,  and  why  it  is  the  superficial  one 
that  inflames.  And  here  it  may  be  well  to  notice,  that 
the  suppuration  which  attends  these  inflamed  glands  is 
not  in  the  body  of  the  gland,  but  in  the  surrounding 
cellular  membrane. 

In  the  external  parts  of  a  woman  (by  Mr.  Cruick- 
shank's  observation)  there  are  also  two  sets  of  lymph- 
atics. Those  near  the  clitoris  pass  up  in  a  direction  to 
the  ring  ;  and  those  from  the  lower  part  of  the  vulva 
and  perineum  to  the  glands  of  the  groin. 

Lymphatics  and  glands  within  the  ligament  Of 
THE  THIGH.  —  The  vasa  efferentia  of  the  inguinal  glands 
are  in  number  from  two  to  six.  The  deep  lymphatics 
which  accompany  the  femoral  vein  and  artery,  lying 
under  the  cellular  membrane,  pass  under  the  ligament, 
and  soon  form  a  large  net-work  of  vessels  accompany- 
ing the  iliac  vessels,  and  here  they  are  joined  by  the 
branches  of  lymphatics  from  the  superficial  glands ; 
sometimes  the  trunks,  accompanying  tiie  great  vessels 
of  the  thigli,  pass  into  a  gland  immediately  within  the 
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ligament ;  soinetimes  one  or  two  of  them  only  enter 
into  the  glands  high  in  the  loins ;  nay,  sometimes  a  large 
vessel  passes  on  directly  to  the  thoracic  duct. 

From  six  to  eight  or  ten  glands  are  seated  in  the 
tract  of  the  external  iliac  vessels,  under  the  name  of 
EXTERNAL  ILIAC  GLANDS.  And  upou  the  iuside  of  the 
brim  of  the  pelvis,  and  on  the  hypogastric  vessels,  the 
glands  are  called  the  internal  iliac  glands.  In  pro- 
portion to  the  frequency  of  disease  in  the  pelvis,  these 
external  iliac  glands^  being  in  the  tract  of  the  lymph- 
atics of  the  private  parts  and  rectum,  &c.,  are  par- 
ticularly subject  to  disease.  Those  glands  also  which 
are  called  sacral  glands,  as  lying  on  the  mesorectum, 
and  in  the  hollow  of  the  sacrum,  have  been  observed  to 
be  often  diseased.  On  the  psoas  muscle,  and  on  the 
loins  it  is  impossible  to  trace  the  vessels  as  single  trunks ; 
we  may  observe  that  one  net- work  of  vessels  ascends 
upon  each  psoas  muscle  from  the  thigh ;  and  it  is  there 
joined  by  the  lymphatics  of  the  pelvis.  These  vessels 
are  in  a  manner  united  to  those  which  cover  the  pro- 
minency of  the  sacrum,  and  pass  under  the  bifurcation 
of  the  aorta.  The  two  great  lumbar  plexuses  of  the 
lymphatics  continuing  their  ascent,  many  of  the  vessels 
enter  into  the  lumbar  glands ;  and  on  the  loins  they 
are  joined  by  the  absorbents  of  the  testicle.  By  the 
union  of  the  lymphatics  ascending  from  the  right  and 
left  side,  with  several  lai'ge  trunks  of  the  lacteals  from 
the  root  of  the  mesentery,  the  thoracic  duct  is  formed 
on  the  third  and  fourth  vertebrae  of  the  loins. 

OF   THE    LYMPHATICS    OP   THE    ARM. 

In  the  arm,  as  in  the  leg  and  thigh,  there  are  two 
sets  of  lymphatics :  -—the  superficial  and  the  deep-seated. 
The  first  of  these  accompany  the  cutaneous  veins,  the 
latter  the  deep  arteries. 

As  in  general  there  are  two  great  veins  on  the  fore 
arm,  the  basilic  and  cephalic  veintf ;  but  particularly  as 
the  veins  which  gather  into  the  basilic  trunk,  on  the 
inner  and  lower  edge  of  the  fore-arm,  are  the  larger 
and  more  numerous  class ;  so  it  is  found  that  the  course 
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of  the  more  niinierous  class  of  lymphatics  is  on  the 
lower  and  inner  side  of  the  fore-arm,  and  that  they 
accumulate  about  the  basihc  vein.  These  are  derived 
from  the  palm  of  the  hand,  and  from  the  uhiar  edge  of 
the  hand.  This  set  sometimes  passes  into  glands, 
seated  on  the  brachial  artery,  near  the  inner  condyle  of 
the  humerus. 

The  absorbents  which  accompany  the  cephalic  vein 
arise  from  the  side  of  the  thumb  and  fore  tinger  upon 
the  back  of  the  hand  ;  tliey  run  on  the  radial  edge  of 
the  arm,  with  the  veins  which  ascend  to  form  the 
cephalic  vein.  From  the  bend  of  the  arm  these  vessels 
take  a  course  on  the  outer  edge  of  the  biceps,  and  then 
get  betwixt  the  inner  edge  of  the  deltoid,  and  outer 
edge  of  the  pectoral  muscles  ;  they  then  pass  under  the 
clavicle,  and  descend  into  the  axillary  glands.  This 
set  of  absorbents  receives  the  branches  from  the  out- 
side of  the  arm  in  their  whole  course. 

There  are  absorbents  arising  from  the  back  of  the 
hand,  next  the  little  finger,  which  following  some  of 
the  branches  of  the  basQi^c  vein  (a  larger  branch  of 
which  is  called  the  ulnaris  externa)  turn  round  the 
ulnar  edge  of  the  arm,  are  inserted  into  a  gland,  very 
commonly  found  before  and  a  little  above  the  inner 
condyle  of  the  humerus.  From  this  gland  a  large 
lymphatic  passes  upwards,  and  attaching  itself  to  the 
bracliial  artery,  sphts  and  plays  around  it. 

The  deep-seated  lymphatics  of  the  arm  accompany 
the  arteries  in  the  same  manner  as  the  venie  comites 
do  ;  in  general  two  with  each  artery.  They  all  termi- 
nate in  the  glands  of  the  axilla,  and  can  require  no 
particular  description.  The  lymphatics,  from  the  mus- 
cles and  integuments  on  the  back  of  the  shoulder,  also 
turn  round,  and  enter  into  the  glands  of  the  axilla. 

The  GLANDS  OF  THE  ARM  are  small,  and  irregularly 
placed  in  the  course  of  the  humeral  arterj-,  from  the 
condyle  to  the  axilla.  They  are  from  three  to  six  in 
number. 

The  GLAjJDs  OF  THE  AXILLA  are  large  and  numerous ; 
they  receive  the  lympliatics  from  the  arm,  breast,  and 
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shoulder* ;  they  lie  in  the  deep  cavity  of  the  axilla, 
formed  by  the  tendons  of  the  pectondis  major,  and 
latissimus  dorsi  muscles.  They  are  imbedded  in  a 
loose  cellular  membrane,  which,  while  it  surrounds  and 
supports  the  vessels  of  the  axilla  in  the  motions  of  the 
joint,  gives  them  strength  from  its  elasticity.     These 

{glands  do  not  all  surround  the  axiUary  artery ;  but  a 
ower  cluster  is  attached  to  the  branches  of  the  sub- 
scapular artery,  going  forward  on  the  side  of  the  chest, 
and  to  the  tnoracic  arteries.  These  are  the  glands 
which  become  indurated  from  cancer  of  the  breast. 
The  glands  of  the  axilla,  when  greatly  enlarged,  close 
upon  the  artery  and  plexus  of  nerves,  so  as  to  preclude 
the  possibility  of  an  operation ;  they  compress  the 
veins  and  benumb  the  arm  by  pressure  upon  the 
nerves.  When  they  suppurate,  even  from  causes  less 
formidable,  and  in  scrofulous  patients,  they  sometimes 
produce  a  condensation  of  the  cellular  membrane  in 
the  axillary  cavity,  which,  involving  the  nerves  of  the 
arm,  produces  weakness  and  shrinking  of  the  arm. 

When  a  wound  or  puncture,  such  as  that  which  the 
student  of  anatomy  may  receive  in  the  dissecting  room, 
has  been  made  on  the  UtUe  or  ring  finger,  the  red  lines 
which  oflen  appear  in  consequence  of  it,  have  taken 
the  course  of  the  ulnar  edge  of  the-fore  arm,  and  ter- 
minate  in  the  inside  of  the  arm,  near  the  condyle  ;  in 
instances  they  have  been  continued  into  the  axilla. 
If  venereal  matter  be  absorbed  at  any  part  of  the  hand^ 
near  the  little  or  ring  finger,  or  by  a  sore  on  those  fin- 
gers, the  gland  at  the  inner  condyle  of  the  humerus,  or 
some  one  in  the  course  of  the  brachial  artery,  will 
most  probably  inflame  and  form  a  bubo,  and  the  sur- 
geon will  be  aware  of  this  absorption  ;  but  if  the  vene- 
real  matter  be  absorbed  on  the  thumb  or  fore  finger,  it 
18  possible  that  it  may  not  pass  into  the  glands  until  it 
comes  mto  the  inside  of  the  clavicle.     These  glands 


illK^nl^  rr^""^  absorbents  from  the  cavity  of  the  chest, 
--iSSSSL?^^^^^^  pe/pneumony,  and 
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being  out  of  our  sight  and  feeling,  the  patient  may  be 
infected  without  the  surgeon  suspecting  it.* 

LYMPHATICS    OF    THE    HEAD    AND    NECK. 

Of  the  absorbents  of  the  brain,  little  is  known  pre- 
cisely ;  but  none  can  deny  the  probability,  that  the 
arteries,  veins,  and  lymphatics  bear  the  same  relations 
in  the  brain  as  in  the  other  parts  of  the  system.  Lymph- 
atic glands  are  observed  in  the  course  of  the  internal 
jugular  vein,  and  even  in  the  foramen  caroticum,  which 
are  understood  to  belong  to  the  lymphatics  of  the  brain. 
The  lymphatics  of  the  head  arc  to  be  observed  in  the 
course  of  the  temporal  and  occipital  arteries  ;  the 
latter  class  terminate  in  glands,  seated  behind  the 
mastoid  process  of  the  temporal  bone.  The  lymphatics 
of  the  face  have  been  observed  to  be  very  numerous, 
accompanying  the  facial  and  temporal  arteries.  But 
those  from  the  internal  parts  of  the  face  and  nose  ac- 
company the  internal  maxillary  artery,  and  fall  into 
the  glands  under  the  parotid,  or  in  the  course  of  that 
artery.  These  glands  are  liable  to  disease,  from  ab- 
solution of  tlie  matter  of  abscess  in  the  face,  throat, 
and  nose.  The  lymphatics  from  the  gums  and  jaws 
accompany  the  internal  maxillary  artery,  and  emerge 
imder  the  angle  of  the  jaw  ;  and  some  of  them,  joining 
the  external  jugular  vein,  pass  through  glands  near  the 
top  of  the  shoulder.  The  lymphatic  vessels  from  the 
tongue  and  parts  about  tiie  os  hyoides,  take  also  the 
same  course.  To  know  the  glands  about  the  face 
and  jaws  is  of  the  greatest  importance  to  the  surgeon. 
When  brought  to  a  child  with  a  diseased  lymphatic 
gland  in  the  neck,  they  should  not,  as  I  have  seen  too 
many  do,  immediately  declare  the  child  scrofulous. 
They  ought  to  consider  tiie  place  of  the  gland  and 
the  lymphatic  vessels  that  belong  to  it,  and  the  part 
from  which  that  lymphatic  comes.  By  this  they  will 
in  all  probability  be  directed  to  some  local  irritation. 
There  is  an  inflammation  and  discharge  from  behind 
the  ear,  and  it  has  produced  a  swelling  of  the  gland 
•  Cruickshanke,  p.  182. 
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seated  below  the  lobe  of  the  ear.  Or  the  swelling  is 
anterior  to  the  ear,  and  has  proceeded  from  some  irrita- 
tion in  the  eyelid  or  nostril.  Or  it  is  a  swelling  of  that 
gland  which  is  situated  upon  the  facial  artery,  just 
under  the  angle  of  the  jaw,  and  has  come  from  some 
excoriation  ox  the  lips.  Or  it  is  a  swelling  of  some  of 
the  glands  on  the  side  of  the  neck,  and  may  have  come 
from  some  excoriation  at  the  roots  of  the  hair.  Or  it 
is  more  forward  and  deeper,  and  then  in  all  probability 
it  has  come  from  some  inflammation  of  the  throat. 

There  are  in  general  several  small  lymphatic  glands,  on 
the  side  of  the  face,  on  the  buccinator  muscle,  immersed 
in  the  surface  of  the  parotid  gland,  and  under  the  zygo- 
matic process.  There  are  also  glands  to  be  carefmly 
noted,  which .  lie  under  the  tip  of  the  parotid  glandf, 
where  it  extends  behind  the  angle  or  the  jaw,  and 
also  lying  under  the  base  of  the  jaw-bone,  close  to  the 
sub-maxillary  gland,  and  on  the  course  of  the  facial 
artery. 

The  GLANDS  and  absorbents  of  the  neck  are  very 
numerous,  and  the  latter  form  an  intricate  and  beau- 
tiful plexus,  several  branches  of  which  are  to  be  ob- 
served accompanying  the  external  and  internal  jugular 
veins.  Some  of  the  glands  lie  immediately  under 
the  skin,  and  in  the  cellular  membrane,  on  the  outer 
edge  of  the  platisma  myoides  j  many  under  that 
muscle,  and  in  the  course  of  the  external  jugular  vein. 
But  there  are  many  seated  deep,  for  the  greater  number 
accompany  the  internal  carotid  artery,  and  internal 
jugular  vein,  or  their  branches. 

The  lymphatics  of  the  thyroid  gland  have  been 
raised  by  Mr.  Cruickshanks,  by  plunging  a  lancet  at 
random  into  the  substance  of  the  gland,  and  blowing 
into  it,  or  throwing  quicksilver  into  its  cellular  mem- 
brane. The  trunks  or  these  lymphatics  join  the  thoracic 
duct  on  the  left  side ;  and  on  the  right  side,  the  right 
trunk  of  the  absorbing  system,  just  as  it  is  about  to 
^ter  into  the  jugular  vein. 
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OF    THE    TRUNKS    OF    THE    ABSORBENT   SX3TEM. 

The  larger  and  proper  trunk  of  the  Ijinphatic  sys- 
tem 13  generally  called  the  thoracic  duct,  because  it 
was  first  observed  by  Pecquet'  to  be  a  vessel  which 
conveyed  the  chyle  through  the  diaphragm,  and  which 
took  its  course  through  the  whole  length  of  the  thorax, 
to  discharge  its  fluids  into  the  veins  near  the  heart. 
Before  his  time  the  lacteals,  which  were  discovered  by 
Aselliust,  were  supposed  to  terminate  in  the  liver.  The 
first  discoverers  of  the  thoracic  duct,  described  it  as 
beginning  from  a  pyriform  bag,  to  which  they  gave  the 
name  of  receptaculum  chyli.  In  dogs,  fish,  and  the 
turtle,  such  a  cistern  or  bag  may  be  observed ;  but  in 
the  human  body  nothing  further  is  to  be  observed  than 
an  irregular  dilatation  of  this  vessel,  like  a  varicose  dis- 
tention, where  it  receives  the  accession  of  the  lacteals 
from  the  root  of  the  mesentery.  The  origin  of  this 
great  trunk,  called  the  thoracic  duct,  is  the  union  of  the 
vessels  which  ascend  by  the  side  of  the  common  iliac 
arteries  and  veins,  and  are  derived  from  the  pelvis  and 
lower  extremities.  Upon  the  third  and  fourth  vertebrae, 
and  under  the  aorta,  tliis  trunk  is  frequently  joined  by 
a  large  trunk  of  the  lacteals,  and  then  ascending,  it  re- 
ceives the  greater  number,  or  the  larger  trunks  of  the 
lacteals.  On  the  vertebra?  of  the  loins,  the  thoracic 
duct  is  by  no  means  regular,  either  in  its  course,  or  size, 
or  shape ;  often  it  contracts,  and  again  irregularly 
dilates,  as  it  seems  to  emerge  from  under  the  aorta.  On 
the  uppermost  vertebra  of  the  loins,  the  thoracic  duct 
lies  betwixt  the  right  cms  of  the  diaphragm  and  the 
aorta.  From  this  point  it  runs  up  on  the  face  of  the 
dorsal  vertebra,  and  betwixt  the  vena  azygos  and  the 
aorta.  On  the  fourth  dorsal  vertebra  it  passes  under  the 
aorta  to  gain  the  left  side  of  it  Here  it  is  considerably 
enlarged,  from  the  contracted  state  which  it  assumes  in 

•  In  the  year  1651. 

t  In  the  year  1622.— About  the  year  1652,  the  other  branches 
of  the  system,  which  take  their  course  to  every  port  of  the  body, 
were  disoovered  by  Rudbeck,  Jolytfe,  and  Thorn.  Barthohn. 


Sd6      OF  THE  COURSE  OF  THE  LYMPHATICS. 

the  thorax.  Sometimes  it  splits^  and  again  unites  on  the 
vertebrae  of  the  back.  Still  ascending,  it  continues  to 
incline  to  the  left  side,  and  may  be  round  by  the  side 
of  the  oesophagus. 

The  thoracic  duct  now  emerses  from  the  thorax, 
and  lies  deep  in  the  lower  part  of  the  neck,  behind  the 
lower  thyroid  artery,  and  on  the  longus  colli  muscle. 

It  gets  above  the  level  of  the  subclavian  vein  of  the 
left  side,  and  here  it  receives  the  absorbents  of  the  head 
and  neck  (of  the  left  side),  and  descends  again  with  a 
curve,  and  terminates  in  the  angle  of  the  union  of  the 
subclavian  vein  and  jugular  vein  of  the  left  side. 

Sometimes  there  are  two  thoracic  ducts;  but  this 
is  very  rare.  Sometimes  the  duct  splits  near  its  termi- 
nation, and  the  two  branches  enter  the  veins  separately  ; 
but,  in  general,  when  it  splits  in  this  manner,  it  again 
unites  before  it  terminates  in  the  vein. 

There  is  constantly  a  trunk  in  the  anterior  medias- 
tinum under  the  sternum,  almost  as  large  as  the  thoracic 
duct  itself,  which  is  sometimes  inserted  into  the  termi- 
nation of  the  thoracic  duct ;  sometimes  into  the  trunk 
of  the  absorbents  of  the  left  side,  to  be  immediately 
described. 

THE    TRUNK    OF   THE    ABSORBENTS     OF    THE    RIGHT    SIDE. 

The  absorbents,  from  the  right  side  of  the  head  and 
neck,  and  from  the  right  arm,  do  not  run  across  the 
neck,  to  unite  with  the  great  trunk  of  the  system ;  they 
have  an  opportunity  of  dropping  their  contents  into  the 
angle  betwixt  the  right  subclavian  and  the  right  jugular 
vein.  These  vessels  then  uniting,  form  a  trunk  which 
is  little  more  than  an  inch,  nay  sometimes  not  a  quarter 
of  an  inch  in  length,  but  which  has  nearly  as  great  a 
diameter  as  the  proper  trunk  of  the  left  side. 

The  trunk  of  the  left  side  lies  upon  the  subclavian 
vein,  and  receives  a  very  considerable  number  of  lymph- 
atic  vessels :  not  only  does  it  receive  the  lymphatics 
from  the  right  side  of  the  head,  thyroid  gland,  neck, 
&c.,  and  the  lymphatics  of  the  arm,  but  it  receives  also 
those  from  the  right  side  of  the  thorax  and  diaphragm^ 
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from  the  lungs  ol'tliis  side,  and  from  the  parts  suppUed 
by  tlie  mammary  artery.  Both  in  this  and  in  the  great 
trunk  tliere  are  many  valves. 


OF   THE    LACTEALS    AND    LYMPHATICS    OF    THE 
INTESTINAL    CANAL. 

We  shall  afterwards  have  to  observe  the  great  length 
of  the  intestinal  canal,  the  effect  of  the  imperfect  val- 
vular structure.  In  extending  the  inner  coat  to  a  great 
length  ;  we  have  remarked  that  while  every  surface  of 
the  body  secretes,  it  is  at  the  same  time  an  absorbing 
surface  ;  and,  finally,  that  wliile  we  chiefly  contemplate 
the  intestinal  canal  as  imbibing  and  receiving  the 
nourishment,  we  must  not  forget  that  it  is  also  a 
secreting  surface  of  the  first  importance  to  the  economy. 
But  at  present  we  have  merely  to  understand  that 
structure  and  organization,  by  wluch  this  canal  absorbs 
the  nutritious  fluid,  the  chyle,  from  the  food. 

In  the  first  place,  as  to  the  terms  lacteals  and  lymph- 
atics, we  presume  that  the  absorbents  throughout  the 
whole  length  of  the  canal  have  the  same  structure  and 
use ;  and  that  the  term  lacteals  lias  been  suggested 
merely  by  the  colour  of  the  fluid  which  is  absorbed 
i'rom  the  small  intestines.  At  one  time  these  lacteals 
convey  a  milky  fluid;  at  another  a  transparent  fluid, 
like  that  which  the  stomach  and  great  intestines  in 
general  absorb. 

The  lacteals,  as  it  is  natural  to  suppose,  were  the  first 
discovered  of  any  part  of  the  system  of  absorbents  ;  or, 
at  least,  they  were  first  understood  to  form  a  part  of 
an  absorbing  system.  For  although  Eustacliius,  a 
Roman  anatomist,  discovered  the  thoracic  duct  in  the 
year  1563,  yet  he  had  very  imperfect  notions  of  its  im- 
portance, and  the  discovery  was  veiy  little  attended  to 
tUl  after  the  discovery  of  the  lacteals  by  Asellius  in  1622. 
This  anatomist,  in  opening  living  animals,  to  observe 
the  motion  of  the  diaphragm,  saw  white  filaments  on 
the  mesentery,  which  he  took  at  first  for  nerves  ;  but, 
on  puncturing  them,  and  observing  them  to  discharge 
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their  contents  and  to  collapse,  he  proclairned  his  dis- 
covery of  a  new  set  of  vessels  —  a  fourth  kind.* 

Had  Asellius  only  chanced  to  observe  these  vessels, 
his  merit  would  have  been  inconsiderable  ;  but  he  also 
investigated  and  announced  their  pecuUar  office,  viz. 
of  absorbing  the  chyle  from  the  intestinal  canal,  and 
carrying  it  into  the  blood. 

For  some  time,  however,  after  the  discovery  of  the 
vasa  lactea,  the  opinion  of  Hippocrates  and  Galen,  that 
the  mesenteric  veins  absorbed  the  chyle  from  the  in- 
testines, and  conveyed  it  to  the  liver,  still  prevailed. 
Even  atler  the  discovery  of  the  lacteals  was  known  and 
received,  a  part  of  the  old  system  was  still  retained,  and 
it  was  supposed  that  those  vessels  carried  the  fluids  ab- 
sorbed  from  the  intestines  into  the  liver  ;  and  that  the 
chyle  was  there  converted  into  blood. 

About  twenty  years  afler  the  discovery  of  Asellius, 
Rudbeck,  a  Swede,  and  Bartholin,  a  Danish  anatomist, 
saw  Asellius's  vessels  in  many  other  parts  of  the  body  ; 
discovered  the  trunk  of  the  system,  and  showed  that 
the  lacteals  did  not  pass  to  the  liver,  but  that  they 
were  branches  of  a  totally  distinct  system  of  vessels ; 
they  also  demonstrated  the  unity  of  this  system. 

We  have  seen    from    this   sketch  that  the  ancients 
supposed  the  veins  of  the  intestines  to  be  absorbents; 
and  even  after  the  discovery  of  the  lacteals,  this  idea 
was  retained  by  some  of  the  best  modern  anatomists, 
and   principally  by  Haller  and  Professor  Meckel    of 
Berlin.     If  the  veins  absorb  from  the  surface  of  the 
intestines,  their  doctrine  would  imply  that  they  are  also 
absorbents  in  general  throughout  the  body.     Although 
Bartholin,  in  his  epistle  to  Harvey,  had  asserted  and  , 
given  sufficient  proof  that  the  mesenteric  veins  were  ' 
not  absorbents,  yet  the  controversy  was  left  in  so  un-  ' 
decided  a  state,   as  to  give  occasion  to  the  series  of 
experiments  in  the  school  of  the  Hunters,  which  seems  to 
have  put  the  question  to  rest,  in  as  far  as  it  is  connected 
with  the  lymphatic  system.t 


*  Tlie    nerves    being   eouuled 
veins,  nerves,  and  lymphatics. 

t  See  ihc  Veins  in  this  voliiine./rf'tf. 
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We,  have  already  mentioned  that  AselHus  was  em- 
ployed in  opening  the  belly  of  a  living  dog,  when  he 
first  discovered  the  lacteals.  He  perceived  upon  the 
surface  of  the  intestines  and  mesentery  a  great  many 
small  threads,  which,  at  first  sight,  he  took  for  nerves, 
but  soon  discovered  his  error;  and,  to  dissipate  his  doubt, 
opened  one  of  the  largest  white  cords,  when  no  sooner 
had  the  incision  been  made,  than  he  saw  a  fluid  like 
milk  or  cream  issue  from  the  vessels.  AselUiis  says  he 
could  not  contain  his  joy  at  the  sight  of  this  phenome- 
non ;  and,  turning  hmiself  to  Alexander  Tadinus,  and 
the  senator  .Septalius,  who  were  present,  he  invited 
them  to  enjoy  the  spectacle  ;  but  his  pleasure,  he  adds, 
was  of  short  duration,  for  the  dog  died,  and  the  vessels 
disappeared.  The  natural  and  simple  narration  of 
Asellius  represents  his  astonishment,  and  gives  an  idea 
of  the  sensation,  which  the  anatomist  experiences  in 
the  instant  of  making  an  interesting  discovery. 

Origin  of  the  lacteals.  —  When  the  young  ana- 
tomical student  ties  the  mesenteric  vessels  of  an  animal 
recently  killed,  he  finds  the  lacteals  gradually  swell ; 
he  finds  them  turgid,  if  the  animal  has  had  a  full  meal, 
and  time  has  been  afforded  for  the  chyle  to  descend 
into  the  small  intestines  ;  he  finds  them  empty,  or  con- 
taining only  a  limpid  fluid,  if  the  animal  has  not  had 
food.  When  he  sees  this,  he  has  had  sufficient  proof 
that  these  are  the  vessels  for  absorbing  the  nutritious 
fluids  from  the  intestines.  Again,  when  coloured  fluids 
thrown  into  the  intestines  of  a  living  animal  are  ab- 
sorbed, there  is  suflicient  proof  of  the  free  communica- 
tion, and  that  the  extremities  of  the  lacteal  are  absorb- 
ing mouths ;  but  the  actual  demonstration  of  the 
absorbing  mouths  of  the  lacteal  vessels  is  very  diflicult. 
The  difficulty  arises  from  these  vessels  being  in  general 
empty  in  the  dead  body,  from  the  impossibility  of  in- 
jecting them  from  trunk  to  branch  in  consequence  of 
their  valves  j  and,  lastly,  from  their  orifices  never  being 
patent,  except  in  a  state  of  excitement.  The  anatomist 
must  therefore  watch  his  opportunity  when  a  man  has 
been  suddenly  cut  off  in  health,  and  after  a  full  meal. 
Then  the  villi  of  the  inner  coat  mav  be  seen  turgid 
z  2 
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with  chyle,  and  their  structure  may  be  examined. 
Perhaps  the  first  observations  which  were  made  upon 
this  subject  by  Lieberkuhn,  are  still  the  best  and  the 
most  satisfactory. 

The  villi  are  apparently  of  a  cellular  structure,  for 
although  tliey  are  flat  or  conical,  or  like  filaments  when 
collapsed  ;  yet  when  minutely  injected,  and  especially 
when  they  are  full  of  chyle,  they  take  a  globular  form, 
and  are  called  the  ampulul^e.  Their  distension,  in 
consequence  of  a  minute  injection  of  the  veins  or  arte- 
ries, is  probably  owing  to  their  cellular  structure  and 
into  which  tlie  injection  is  extravasated.  This  cellular 
structure  is  a  provision  for  their  distension  and  erection 
by  the  blood,  when  excited  by  the  presence  of  tlie 
chyle  in  the  intestines ;  this  erection  gives  rigidity  to 
the  orifice  of  the  lacteals ;  the  first  absorption  being  by 
capillary  attraction,  while  the  furtlier  propulsion  of  the 
fluid  in  the  extreme  absorbents  is  by  tlie  contraction  of 
their  coats  excited  by  the  presence  of  the  fluid.  Thus 
the  absorption  is  not  by  an  inorganized  pore,  but 
depending  on  excitement  and  action. 

Lieberkuhn's  observations  of  the  vdli  are  the  most 
accurate  and  curious.  He  observes,  that  having  opened 
and  washed  a  portion  of  the  small  intestine,  its  whole 
surface  will  be  found  covered  witli  little  pendulous  co- 
nical membranes  of  the  fif\ii  part  of  a  line  in  size,  and 
the  basis  of  which  almost  touch  each  other.  From  the 
vascular  membrane,  to  which  they  are  attached,  he  ob- 
serves there  is  given  off  to  each  villus  a  branch  of  a 
lacteal,  an  artery,  a  vein,  and  a  nerve.  He  found  it 
difficult  by  injection  to  show  both  the  vein  and  artery, 
the  fluid  passed  so  easily  from  the  one  into  the  other. 
He  found  that  the  extreme  branch  of  the  lacteal  was 
distended  into  a  little  vessel  within  the  villus ;  and 
surveying  the  apex  with  his  microscope,  he  saw  one,  or, 
sometimes,  several  openings.  He  also  observed,  with 
his  glasses,  the  arteries  ramifying  on  the  anipululae, 
and  again  collecting  into  veins;  and  he  supposed  that 
more  minute  branches  plunged  into  the  centre. 
.  he  made  a  still  more  minute  observation  than  this, 
sting  a  piece  of  intestine  betwixt  two  rings,  only 
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leaving  a  space  for  the  entrance  of  the  ramification  of 
the  aitery  which  supplied  it,  lie  injected  with  a  column 
of  mercury,  and  examined  its  progress  at  the  same  time 
with  his  microscope.  As  he  raised  the  tube,  he  saw 
the  artery  going  in  serpentine  turns  to  the  villus,  and 
the  injection  returning  by  the  veins ;  at  last  the  injec- 
tion passed  into  the  ampulla  lactea,  distended  it,  and 
made  its  exit  by  the  ibramina.  He  prepared  the  villi 
in  another  way  :  —  he  inflated  the  ampullar,  and  kept 
them  so  until  they  dried ;  then  he  cut  them  with  a 
razor,  and  found  them  cellular.  This  cellular  structure 
Cruickshanks  thinks  is  the  common  cellular  substance 
uniting  the  vessels  of  the  villus.  When  tills  gentleman 
examined  the  villi  of  a  patient  who  died  suddenly  after 
a  meal,  he  observed  some  of  tlieni  to  be  turgid  with 
chyle,  so  that  nothing  of  the  ramifications  of  tlie 
arteries  or  veins  were  to  be  observed :  the  whole  ap- 
peared as  one  white  vessel  without  any  red  lines,  pores, 
or  orifices  ;  others  of  the  villi  contained  chyle  in  a  less 
proportion  ;  and  here  the  ramifications  of  the  veins 
were  numerous,  and  prevailed  by  their  redness  over  the 
whiteness  of  the  villi. 

Among  some  hundred  villi  he  saw  a  lacteal  vessel 
forming  by  radiated  branches,  one  branch  from  each 
villus. 

Mr.  Cruickshanks  has  remarked  a  deep  and  a  super- 
ficial set  of  lacteals  on  the  intestines  ;  but  ibr  this  divi- 
sion there  seems  no  necessity.  Deep  in  the  coats  the 
Jacteals  seem  to  accompany  the  blood  vessels;  but 
when  they  get  more  superficial,  they  take  a  course 
longitudinally  on  the  canal,  and,  after  running  a  little 
way,  they  take  a  sudden  turn  towards  the  mesentery. 

As  the  greater  frequency  of  the  valvule  conniventes 
in  the  jejunum,  greatly  increase  the  extent  of  tlie  inner 
surface  of  that  gut,  and  consequently  give  a  greater 
extent  of  origin  to  the  lacteals  ;  and,  as  here  the  chyle 
must  be  in  the  greater  quantity  ;  so  the  lacteals  of  this 
portion  of  the  gut  are  larger  and  more  numerous  than 
in  any  other  part  of  the  canal. 

Tlie  lacteals  do  not  attach  themselves  to  the  vessels 
of  Uie  mesentery,  but  take  a  more  (superficial  course. 
/.  3 
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Before  they  enter  the  mesentenc  glands,  they  have 
been  called  lacteals  of  the  first  order ;  when  they 
emerge  from  the  first  into  the  second  glands,  secondary 
lacteals,  or  glands  of  the  second  order.  The  manner 
of  their  entering  and  going  out  of  glands  is  exactly  the 
same  with  that  of  the  lymphatics.  The  lacteals  (or 
perhaps  we  should  now  say  the  absorbents  merely)  of 
the  great  intestines  are  smaller  and  less  numerous  than 
those  of  the  small  intestines  ;  for  although  the  intes- 
tines be  large,  still  their  inner  surface  is  by  no  means 
80  extensive :  besides,  the  chyle  is  absorbed,  and  the 
contents  of  the  gut  altered  before  they  have  descended 
into  the  great  intestines.  Both  Winslow  and  Haller, 
however,  assert  that  they  have  seen  chyle  in  the  ab- 
sorbents of  the  great  intestines.  We  know  that  the 
lacteals  absorb  chyle  when  it  is  presented  to  them : 
while  at  other  times  they  absorb  other  fluids.  That 
the  absorbents  of  the  great  intestines  imbibe  the  fluid 
contents  is  evident,  from  the  change  produced  on  the 
fajces  in  their  passage.  Copious  and  nutritious  injec- 
tions have  been  given,  which  did  not  retuni  in  the 
same  liquid  form,  and  which  have  supported  the 
strength  for  some  time. 

Clysters  of  turpentine  give  the  urine  a  smell  of  vio- 
lets ;  and  the  Peruvian  bark  has  cured  fever  when 
given  by  the  rectum. 

The  absorbents  of  the  stomach  form  three  divi- 
sions ;  one  set  accompanies  the  coronary  artery  and 
vein,  and  enters  the  glands  on  the  lesser  curvature  of 
the  stomach  and  the  omentum  minus.  Those  of  the 
second  set  accompany  the  left  gastro-epiploic  artery, 
and  are  joined  by  the  lymphatics  of  the  omentum. 
The  third  pass  down  upon  the  upper  part  of  the  duo- 
denum, following  the  arteria  gastro-epiploica  dextra: 
these  descend  to  pass  into  the  same  class  of  glands^  I 
which  receive  the  lymphatics  of  the  liver.  The  lym- 
phatics of  the  stomach  are  joined  in  their  course  by 
'vmphatics  of  the  right  side  of  the  omentum. 

'acteals  on  the  mesentery  pass  from  one  gland  , 

'.  till  they  form  one  or  two  large  trunks  only., 

■mpany  the  trunk  ol'  the  superior  mesenteric  1 
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artery,  and  run  down  on  the  right  side  of  the  aorta, 
and  join  the  thoracic  duct.  The  absorbents,  from  the 
rectum  and  colon  of  the  leftside,  pass  into  their  proper 
glands,  or  sometimes  into  the  lumbar  glands,  and  join 
the  thoracic  duct  separately ;  those  from  the  right  side 
of  the  colon  join  or  mingle  wilh  the  lacteals  in  the  root 
of  the  mesentery. 

OF   THE    REMAINING    ABSORBENTS    OF   THE    SOLID 
VISCERA. 

Where  the  lymphatics  of  the  lower  extremity  de- 
scend over  the  brim  of  the  pelvis,  they  are  joined  by 
the  absorbents  of  the  bladder,  vesiculie  seminales,  and 
other  parts  in  the  pelvis  :  —  small  glands  belonging  to 
this  set  are  attached  to  the  interna!  iliac  vessels.  In 
the  female,  the  lower  set  of  1  vmphatics,  from  the  womb 
and  vagina,  also  come  by  tnis  route  to  jom  those  of 
the  lower  extremity,  or  run  mingling  with  them. 
Another  set  of  lymphatics  of  the  womb  pass  up  with 
the  spermatic  vessels. 

The  lymphatics  of  the  testicle  are  very  numerous. 
They  come  in  distinct  sets  from  the  body  of  the  testi- 
cle, from  the  epidydimis,  and  from  the  tunica  vaginalis: 
then  reaching  the  cord,  form  six  or  ten  trunks,  and 
run  up  direct  to  the  abdominal  ring :  passing  the  ring, 
they  turn  outward,  and  then  pass  over  the  psoas  muscle 
and  into  the  lumbar  glands. 

The  lymphatics  of  the  kidney  are  in  two  sets,  super- 
ficial and  deep-seated ;  but  the  former  are  seldom  to 
be  observed.  Sometimes  disease  makes  them  distinct. 
The  internal  lymphatics  are  demonstrated  by  blowing 
into  the  veins,  or  tying  a  ligature  and  kneading  the 
substance  of  the  kidney  with  tlie  fingers ;  when  they 
rise,  they  are  seen  attached  to  the  emulgent  vessels, 
and  go  to  join  the  lumbar  glands,  or  terminate  in  large 
lymphatics  near  the  aorta. 

It  is  needless  to  repeat  that  tJie  absorbents  of  the 

spleen  are  deep  and  superficial, — fortius  arrangement 

is  general  in  the  solid  viscera.     Emerging  irom  tlie 

spleen,  the  lymphatics  pass  along  the  splenic  vessels, 
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and  enter  into  glands  attaclied  to  the  splenic  artery  in 
its  whole  course.  In  this  course  they  receive  the 
absorbents  from  the  pancreas,  and  near  the  head  of  the 
pancreas  they  are  joined  with  those  of  the  liver,  and 
with  them  enter  into  the  thoracic  duct. 

The  lymphatics  of  the  liver  are  the  most  easily  de- 
tected, and  they  may  be  injected  to  greater  minuteness 
than    any  other  lymphatics  of  the  body.     Although 
they  have  many  valves,  yet  tliey  do  not  seem  to  close 
the  vessels  entirely,  nor  interrupt  the  mercury  from  ; 
passing  from  trunk  to  branch.     The  superficial  lym-  t 
phatics  which  are  so  numerous  that  we  may  sometimes  | 
see    tlie   mercury  in   them   covering   completely  and 
obscuring  a  considerable  part  of  the  liver,  have  tree 
communication  with  the  internal  set  of  vessels  which 
ai-e  ;Uso  numerous  and  large.     The  principal  route  of  j 
llie  Ij-tnphatics  of  the  upper  surface  of  the  liver  is  by  i 
the  broad  ligament :  these,  perforating  the  diaphragta^  j 
join  the  trunk,  which  we  have  noticed  under  the  ster-,  1 
num,    and    in    (he    anterior  mediastinum.     It    would  I 
;ippear,  however,  that  these  lymphatics  ot'the  broad  or  I 
snspensorv'  ligamcDt,    are  by  no  means  constant   and  * 
uniform  in  their  course :  for  sometimes  they  run  down 
towards  the  lateral  l^^ament,  and  perforate  it  Acre; 
sometimes  thev  pass  down  into  the  thoracic  duct  while 
still   in    the   belly :    w-faile    other  Uinphatics  of  great 
size  run  off  from'  the  CMivex  saAtx  o£  the  Uver  upon 
the  lau-ral  ligaments,  and  pietve  tbe  diaphngn  thefCi.  j 
The  l\-inphatics  on  the  lower  or  ocoowe  wwfice  of  the  1 
liver  are  morv  iir^^ular  than  Uioae  fif  ike  convex  side.  ' 
They  unite  with  die  deep  lymphrttm  coBUiig  out  of  ' 
the  norta  along  with  the  ^^nta  poftt-,  eMtr  into  dw 
glaihis,  which  are  seated  oa  the  tnsik  of  ti 
and  joia  the  thoracic  duct  near  the  root  of  tlM* 
neMBtenc  artery. 

Tihe  lymphatics  of  the  lcncs  are  Dcariy  «sa 
w  those  of  the  U\Ter;  but,  indeed,  it  b*i 
*»»»  lo  the  tiiciUiT  of  injectkig  aod  < 
'y'^htics.  than  to  tlteir  cquqiMmUre  _ 
^',^  '•f  them  in  this  manner.    For  e 

Blithe  other  lisoeni  co«kl  be  ii^ected  Id  i 
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great  minuteness  as  tliose  of  tlie  liver,  we  should  cease 
to  consider  that  viscus  as  more  abundantly  supplied 
than  other  parts.  The  superficial  lymphatics  or  the 
lungs  Ibrm  areolae,  and  cover  the  surface  almost  com- 
pletely. They  take  a  course  to  the  root  of  the  lungs, 
where  they  are  joined  by  the  deep-seated  vessels,  and 
togetlier  pass  into  tiic  bronchial  glands,  and  here  the 
lymphatics  of  both  sides  freely  communicate. 

The  glands  of  the  lungs  are  constantly  found  both 
before  and  behind  the  bifurcation  of  the  trachea  ;  often 
these  glands  are  of  a  very  dark  colour,  nay,  tlieir  sub- 
stance is  often  found  resolved  as  it  were  into  a  sac  of 
inky-like  fluid.  Upon  the  arch  of  the  aorta  and  the 
root  of  the  great  branches  are  the  cardiac  glands, 
which  receive  the  lymphatics  from  the  heart.  The 
absorbents  from  the  heart  are  small,  but  very  numerous, 
and  their  larger  branches  attach  themselves  to  the 
coronary  vessels  ;  they  then  pass  to  the  cardiac  glands 
and  unite  with  the  lymphatics  which  come  from  the 
lungs,  and  so  join  the  tlioracic  duct. 
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OF  THE  NERVOUS  SYSTEM. 

The  nervous  system  embraces  the  brain,  the  nerves, 
and  the  organs  of  sense. 

The  brain  is  defined  to  be  that  soft  mass  contained 
witliin  the  cranium,  from  which  the  nerves  are  propa- 
gated. Tiie  nerves  are  those  white  cords  visible  every 
where  in  the  parts  of  the  body,  having  sensation  or 
motion.  Tlie  organs  of  the  senses  are  the  expanded 
extremities  of  certain  nerves,  within  a  structure  capable 
of  conveying  the  external  impressions  to  them.  The 
capacity  of  receiving  impressions,  the  endowment  of 
thought  and  ieeling,  and  the  power  of  putting  the  mus- 
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cular  machine  into  action,  are  the  great  attributes  of 
the  nervous  system. 

That  sensibility  is  seated  in  the  nerves,  there  can  be 
no  doubt  Is  there  any  ground  for  supposing  that  a 
diiSerent  part  of  the  animal  compound  possesses  the 
same  property  ?  It  were  unphilosophical  to  suppose  so. 
Where  similar  qualities  or  endowments  reside,  we  dis- 
cover a  resemblance  in  the  matter  of  animal  bodies ; 
and  it  would  be  foreign  to  all  analogy  if  two  different 
kinds  of  matter  possessed  the  same  properties.  For 
these  reasons  I  hold,  that  the  susceptibility  of  receiving 
impressions,  which  is  the  grand  distinction  of  living 
matter,  and  the  origin  of  all  that  is  peculiar  in  the  in- 
testinal changes  which  animals  undergo,  results  from 
the  presence  of  nervous  matter. 

If  sensibility,  in  its  broadest  meaning,  results  from 
the  presence  of  nervous  matter,  then  it  must  be,  as  ana- 
tomy in  part  proves,  and  many  celebrated  men  have 
concluded  —  the  matter  of  nerve  must  be  extensively 
distributed,  and  extend  where  nervous  cords  cannot  be 
traced.  We  have  proof  of  sensibility,  that  is,  of  impres- 
sions received,  and  actions  thereby  excited,  where  no 
nerves  are  visible.  And  we  know  that  animals,  with- 
out possessing  nervous  cords,  are  susceptible  of  the 
impressions  and  of  the  re-actions  necessary  to  their 
existence. 

Matter  similar  to  what  we  see  accumulated  in  masses 
and  in  the  nerves  is  expanded  every  where ;  and  the 
susceptibility  which  distinguishes  living  matter  is  in- 
herent, in  it;  and  through  it,  therefore,  is  the  most 
essential  endowment  of  animal  bodies  bestowed. 

Every  part  having  its  proportion  of  nervous  matter, 
and  possessing  properties  through  it,  what  uses  are  we 
to  attribute  to  the  nervous  cords  which  we  see  ex- 
tended through  the  body,  and  the  nervous  masses  con- 
nected with  them  ? 

STRUCTURE   OF   A   NERVE. 

are  firm  white  cords,  which  are  dispersed 
tf»  and  extend  to  every  part  which  en- 
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joys  tliat  sensibility  which  gives  rise  to  perception,  and 
to  every  part  having  a  concatenated  action  with  an- 
other. 

Nerves  differ  in  form  j  but  this  appears  to  be  a 
result  arising  from  their  place  and  relations,  rather 
than  connected  with  any  peculiarity  of  function. 

They  vary  in  firmness  and  density  also ;  but  this, 
like  their  form,  depends  upon  their  places  :  where  they 
lie  protected  from  injuries,  they  are  softj  when  ex- 
posed, they  are  provided  with  a  harder  covering. 

The  matter  of  a  nerve  is  all  that  is  peculiar  in  it ; 
for  the  manner  in  which  that  matter  is  bound  up  does 
not  differ  from  the  structure  of  a  bone  or  a  muscle. 
As  the  phospliate  of  lime  is  bound  up  in  cellular  mem- 
brane, as  the  muscular  fibre  is  surrounded  with  cellular 
membrane,  so  is  the  peculiar  matter  of  the  nerves 
bound  up  and  supported  by  the  cellular  textures. 

Wherever  we  discover  the  matter  of  the  nerves,  it 
has  certain  qualities  which  distinguish  it,  whether  in 
masses,  as  in  the  brain,  or  in  the  organs  of  the  senses, 
or  in  the  nerves  themselves.  It  is  a  soft  pulpy  matter 
which  drops  from  the  probe,  being  betwixt  fluid  and 
solid.  When  putrid,  it  acquires  a  green  colour  ;  when 
dried,  it  is  transparent :  corrosive  sublimate  and  mu- 
riate of  soda  harden  it ;  alkalis  dissolve  it. 

The  matter  of  nerve  in  health,  and  in  the  full  exer- 
cise of  its  inriuence,  is  of  an  opaque  white  ;  by  want 
of  use,  the  matter  is  either  not  secreted  in  due  propor- 
tion,  or  it  changes  its  appearance,  for  the  nerve  then 
acquires  a  degree  of  transparency. 

The  coats  of  a  nerve  are  forms  of  the  cellular  tex- 
ture, and  are  three  in  number.  They  resemble  the 
coats  of  the  brain  in  structure  and  in  use,  and  are,  as 
anatomists  speak,  derived  from  them,  that  is  to  say, 
they  are  continuous. 

Some  have  supposed  it  possible  to  inject  the  nerves. 
From  the  nature  of  the  proper  matter  of  the  nerve, 
this  is  obviously  a  thing  impossible.  In  these  clumsy 
experiments  they  have  done  no  more  than  to  force  the 
mercury  into  the  delicate  sheaths  of  cellular  texture 


'  •  • 


348  OF  THE  BRAIN  AND  NERVES. 

in  which  the  tracts  of  nervous  matter  are  contained  and 
supported.  '  *  ' 

Inattehtion  to  the  structure  of  nerves  has  led  to  an- 
other  mistake,  that  they  have  a  power  of  contraction. 
They  ^re  iii  truth  formed  with  a  particular  guard 
against  the  injury  or  distilrbarice  of  the  proper  nervous 
matter  by  the  motions  of  the  frame.  Each  tube  of 
cellular  membrane,  or,  as  it  is  improperly  termed, 
each  fibril  of  the  nerve,  is  convoltitedj  running  not  in  a 
straight  line,  but  zig-za^.  I  dannot '  better  illustrate 
this  than  by  a  very  humble  comparison  with  the  tiiread 
drawn  frdin  a  worsted  stocking,  which  has  by  its  form 
acquired  an  elasticity  which  it  would  not  othei-wise 
possess ;  or  with  a  brass  wire  which  has  been  wound 
round  a  rod,  arid  thereT)y  acquired  a  spring  and  elas- 
ticity.  ' 

I  am  at  a  loss  to  conceive  what  three  celebrated 
men  of  6Ur  country*  aim  ali,  whien  they  would  per- 
'suade  us  that  nerves  are  irritable  arid  contractile.  '  For 
'  to  suppose  them  capable  of  contrafctibrifef '  or  vibratibnis, 
is  to  suppose  them  sensible  to  the  impression  which 
causes  them  to  contract ;  arid  is  it  not  the  nature  of 
this  seiisibility  into  which  they  are  enquiring  ?  Td'^up- 

Sose  the  nerves  to  have  the  property  of  muscular  fibres, 
bes  not,  I  apprehend,  tend  much  to  the  progress  of 
physiplogical  knowledge.     The  mind  becomes  fami- 

*  liariz^d  to  an  idea  ^hich,  if  it  were  thie;  would  not 

*  aid  us  in  our  farther  progress  of  understanding,  and;  as 
it  is  incorrect,  leads  us  Mti*ay.'      '' 

'  *  There  is  an  idea  preVaili^' that  some  fluid  or  spirit 
is  contained  in  the  nerves,*  fbi'  which  piirpose  thisiy  aire 
supposed  to  be  tubes.    Thi^  nbtiori  has  originally  been 

"oienved   from    contemplating    the   brain    as  a  great 

'  secreting  organ,  and  the  proof  of  it  is,  that  it  requires 
five  times  more  blood  than  any  other  pirt ;  and  then 
they  ask,  whj  should  it  have  so  much  blood  if  it  were 
not  a  secretmg  organ  ?  It  is  wonderful  how  general 
this  desire  has  been  of  interposing  some  visible  agent 

^  to  explain  effects ;  yet  for  my  part  I  am  equally  at  a 

•  

*  Darwin^  Home^  and  Abemethy, 
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lu99  to  conceive,  how  a  nervous  fluid,  more  than  the 
vibration  of  a  nerve,  should  serve  to  explain  the  phe- 
nomena of  a  hving  body. 

Fluids,  spirits,  a?ther,  galvanism,  have  at  different 
times  been  supposed  to  be  contained  in  the  nervous 
tubes,  which  tubes,  be  it  remembered,  were  equally 
matter  of  conjecture ;  and  many  men  great  in  their 
department  ot  philosophy  have  been  inclined  to  favour 
the  idea  of  galvanism  being  the  material  of  life,  because 
the  body  of  a  man  after  execution  can  be  made  to 
gape  and  stare,  by  the  application  of  this  penetrating 
slimv/us/ 

How  are  the  oscillations,  or  tremors,  or  vibrations 
of  a  solid,  or  the  undulations  of  a  fluid,  to  explain  the 
varieties  evinced  in  the  nervous  influences  ?  Even  if 
it  were  to  be  concluded  that  galvanism  was  the  means 
employed  in  the  animal  system  to  stimulate  the  mus- 
cles, it  would  not  follow  that  the  sensibilities  of  the 
muscles  were  also  owing  to  galvanism.  Other  and 
greater  difficulties  would  be  encountered,  on  the  sup- 

f)osition  of  galvanism  being  the  agent,  than  those  we 
lave  now  to  contend  with. 

Some,  like  Luwenhoeck,  have  cut  the  nerves  across, 
and,  examining  them  with  microscopes,  have  thought 
that  they  discovered  minute  hollow  vessels ;  and  as  it 
were  to  prove  that  we  are  destined  to  run  ever  in  a 
circle.  Sir  Everard  Home,  in  our  Royal  Society  Trans- 
actions, has  employed  somebody  to  discover  globules 
in  the  nerves  through  the  microscope. 

One  of  the  most  important  considerations  regarding 
the  nerves  is  their  supply  of  blood  vessels :  their  ar- 
teries and  veins  are  numerous,  and  their  dependence 
on  the  supply  of  blood  immediate.  If  a  limb  be  de- 
prived of  blood,  the  nerves  are  deprived  of  their 
powers,  and  sensibihty  is  lost.  If  a  nerve  be  partially 
compressed,  so  as  to  interrupt  the  free  entrance  of 
blood  into  it,  both  the  power  over  the  muscles  and 
the  reception  of  sensation  through  it  are  interrupted  ; 
and  when  the  blood  is  admitted  again,  painful  tingling 
accompanies  the    change.     A  similar    and    universal 
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painful  tinging  accompanies  the  returning  sensibility, 
and  the  returning  force  of  circulation  after  submersion. 

How  much  vain  theory  has  been  suggested  from  the 
simple  experiment  of  loss  of  power  in  consequence  of 
lying  a  nerve ;  and  yet  it  was  not  the  compression  of 
the  tubes  of  the  nerve,  but  the  obstruction  of  blood- 
vessels, which  produced  the  effect. 

The  brain,  the  nerve  of  the  eye,  the  ear,  the  nerves 
of  sense  and  of  motion,  are  all  affected  by  the  change 
of  circulation ;  and  each  organ,  according  to  its  na- 
tural function,  is  variously  influenced  by  the  same 
cause  —  the  rushing  of  blood  into  it,  or  the  privation 
of  its  proper  quantity. 

SENSIBILITY    OF   NERVES. 

It  may  appear  strange  to  question  the  sensibility  of 
nerves  ;  for  nas  not  the  common  testimony  of  mankind 
determined  that  there  is  nothing  so  exquisitely  sensible 
as  an  exposed  nerve. '  But  these  universal  principles 
of  beliet  are  the  very  circumstances  which  impede  the 
progress  of  knowledge  on  very  many  occasions.  There 
remains  not  the  slightest  doubt  in  my  mind,  that  there 
are  nerves  as  perfectly  and  delicately  constituted  as 
those  which  give  sensibility  to  the  eye  or  ear,  which 
possess  no  sensibility  wnatever.  That  sensibility, 
therefore,  which  conveys  the  impression  to  the  sen- 
sorium,  and  is  followed  by  perception  or  by  pain,  is 
only  one  out  of  many  functions  performed  by  the 
nervous  system ;  and  I  cannot  resist  stating,  that,  on 
the  mormng  I  wrote  this,  I  have  had  my  finger  deep 
in  the  anterior  lobes  of  the  brain,  when  the  patient, 
being  at  the  time  acutely  sensible,  and  capable  of  ex- 
pressing himself,  complained  only  of  the  integument.* 

When  the  very  seat  of  perception  is  found  not  to  be 
sensible,  it  leads  us  to  consider  on  what  the  varieties  of 
sensation  depend.     We  see  that  sensibility  is  not  an 

^  A  pistoUball  had  passed  through  the  head,  and  having  ascer* 
toined  that  it  had  penetrated  the  dura  mater,  by  forcing  my  finger 
jn^^  ^he  wound,  I  trepanned  on  the  opposite  side  of  the  head,  and 
*  '^  ball. 
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accidental  nor  a  necessary  consequence  of  the  struc- 
ture of  a  nerve,  or  the  presence  of  nervous  matter, 
nor  even  the  communication  of  that  nerve  with  the 
brain.  It  is  obvious  that  the  sensibility  results  from 
the  particular  part  of  the  brain  which  is  affected  by  the 
nerve. 

If  the  eye-ball  is  pressed,  the  outward  integuments 
feel  pain  ;  but  the  retina  gives  no  pain,  only  rings  of 
light  or  fire  appear  before  tlie  eye.  In  the  operation 
of  couching  the  cataract,  the  needle  must  pierce  the 
retina  :  the  effect,  however,  is  not  pain,  but  to  produce, 
as  it  were,  a  spark  of  fire.  And  so  an  impression  on 
the  ear,  the  papilla?  of  taste,  or  any  organ  of  sense,  does 
not  produce  pain  ;  nor  does  the  sensation  excited  re- 
late to  the  body  which  makes  the  impression,  but  to 
the  nerve,  or  rather  as  I  have  said,  to  the  part  of  the 
brain  to  which  the  nerve  is  related  at  its  root.  Ideas 
of  sense  are  excited  according  to  the  part  of  the  brain 
brought  into  operation  by  the  touch  of  the  outward 
nerve. 

But  the  nerve  may  have  no  relation  to  outward  im- 
pression. It  may  be  a  nerve  purely  for  governing  the 
muscular  frame  j  and  if  it  be  constituted  for  conveying 
the  mandate  of  the  will,  it  will  not  stand  related  to  an 
organ  of  sense  in  the  brain,  and  no  sensibility  and  no 
pain  will  be  produced  by  that  nerve.  It  may  be  a 
nerve  of  exquisite  feeling  in  one  sense,  that  is,  it  may 
be  a  cord  which  unites  two  organs  in  intimate  sym- 
pathies, so  as  to  cause  them  to  act  in  unison  ;  and  jjfef 
being  bruised  or  injured,  it  will  give  rise  to  nfl, per- 
ception of  any  kind,  because  it  does  not  stand  related 
to  a  part  of  the  brain  whose  office  it  is  to  produce 
either  the  general  impression  of  pain,  or  heat,  or  cold, 
or  vision,  or  bearing  :  It  is  not  the  office  of  that  part 
of  the  brain  to  produce  perception  at  all. 

These  are  very  interesting  facts,  and  it  is  obvious 
enough,  I  think,  that  if  physiologists  had  known  or 
considered  the  various  offices  of  the  nerves,  the  variety 
of  functions  performed  by  nerves  of  the  same  structure, 
and  the  various  sensibilities  of  the  brain,  an  accumu- 
lated mass  of  the  same  material,  they  would  not  have 
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thought  it  a  satisfactory  improvement  to  have  establish- 
ed vibrations  and  vibratiundes,  nor  to  have  considered 
the  whole  difficulty  of  nervous  influence  explained,  on 
the  idea  of  a  galvanic  fluid  being  contained  in  tubes. 

OF    GANGLIONS. 

The  ganglions  are  small  reddish  tumours  seated  in  ' 
the  conflux  of  the  nenous  filaments.  They  are  laid 
in  a  regular  succession  in  the  whole  length  of  the 
body,  and  in  the  vertebral  animals  form  a  regular  series 
down  each  side  of  the  spinal  marrow;  the  nerve  of 
communication  among  them  is  the  great  sympathetic 
nerve. 

But  besides  the  spinal  ganglions,  there  are  others 
seated  in  the  head,  neck,  and  cavities  of  the  chest  and 
belly,  which  are  very  irregular  in  their  situation  and 
form.  Of  the  latter,  the  most  important  from  situation 
.ind  connection  is  the  semilunar  ganglion,  which  with 
its  fellow  forms  tiie  grand  centre  of  connection  to  the 
nerves  of  the  abdominal  viscera. 

All  the  ganglions  are  in  the  recesses  of  the  body, 
and  placed  like  jjarts  of   importance  protected  from 
injury.     Around  the  ganglion  there  is  a  firm,  minute 
tissue  of  cellular  membrane ;  or  we  may  describe  it 
as  a  firm  dense  network  of  fibres  so  interwoven  as  to 
cover  the   proper  substance  of  the  ganglion,    at  the  j 
same  time    that  it  enters    intimately  into    its  compo-  , 
sition ;    the  ganglion  has,   therefore,  a  firmness  inde-  ' 
pendent  of  its  proper  matter,    and  indeed  foreign  to 
the  general  character  of  nervous  matter.     No  fat  is 
deposited  in  the   membranes  of  the  ganglions    or  of 
the  nerves.     The  colour  of  tlie  ganglion  differs  from 
that  of  tlie  nerves;    it  is  redder,  which  Ls  owing  to 
the  greater  number  of  blood  vessels  :  when  blanched  ■ 
of   tlie  blood    the    ganglions   are  greyish,    and  when  i 
putrid  they  are  of  the  green  colour  of  putrid  brain. 

1  oonct-ive  that  these  bodies  consist  of  the  same 
matter  with  the  brain,  and  that  all  the  diflerence 
obaer\-able  by  boiling,  macerating,  and  applying  clie- 
mical  agents,  is  merely  owing  to  the  firmer  texture  of  J 
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the  membranes  which  surround  them,  the  intention  of 
which  is  evidently  to  protect  the  proper  matter  of  the 
ganglion, 

Dr.  Monro  conceived  that  there  was  cineritious  mat- 
ter in  the  ganglions,  and  so  undoubtedly  there  is. 
Scarpa  thinks  tiiey  do  not  differ  from  plexuses,  being 
only  very  minute  subdivisions  of  the  nervous  filaments. 
An  appearance  which  countenances  this  opinion  may 
undoubtedly  be  given  to  them  by  maceration  and  dis- 
section ;  but  during  this  process  we  see  that  a  softer 
composition  peculiar  to  the  ganglion  is  washed  away 
and  lost,  and  Scarpa  admits  such  a  substance  betwixt 
the  filaments.  Bichat  errs  on  the  other  side,  by  affirm- 
ing that  there  is  nothing  fibrous  in  their  appearance, 
and  that  they  are  uniform  and  homogeneous. 

This  complicated  and  beautiful  structure  of  nervous 
matter,  protected  by  situation  and  by  the  support  of 
peculiar  membranous  texture  supplied  bountifully  with 
blood  vessels,  and  consisting  of  white  and  cineritious 
coloured  ner\-ous  matter,  has  been  supposed  to  be  only 
a  means  of  cutting  off  the  course  of  sensation  to  the 
brain  along  those  nerves  which  possess  such  knots  or 
ganglions.  But  they  are  undoubtedly  organs  of  im- 
portance ;  and  how  great  their  importance  may  be  to 
the  system  will  be  better  gathered  from  the  following 
comparative  view  of  the  system  of  the  brain  and  nerves. 


AN  EXPOSITION  OF  THE  NATURAL  SYSTEM  OF  THE 
NERVES  ACCORDING  TO  THE  DISCOVERIES  OF 
THE  AUTHOR. 

The  nerves  of  the  human  body  are,  beside  the  nerves 
of  vision,  smell,  and  hearing,  four  systems  combined 
into  a  whole.  Nerves  entirely  different  in  function 
extend  through  the  frame  ;  those  of  sensation ;  those 
of  voluntary  motion  ;  those  of  respiratory  motion  ;  and, 
lastly,  nerves  which,  from  their  being  deficient  in  the 
qualities  that  distinguish  the  three  others,  seem  to 
unite  the  body  into  a  whole,  in  the  performance  of  the 
functions  of  nutrition,  growth,  and  decay,  and  what- 
ever is  directly  necessary  to  anioial  existence. 

VOL.  II.  A    A 
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These  -nerves  are  sometimes  separate ;  sometimes 
bound  together ;  but  they  do  not,  in  any  case,  inter- 
fere with  or  partake  of  each  other's  influence. 


"■WIIII^ 


The  figure  represents  a  nerve,  consisting  of  distinct  filaments. 
A  the  nerve  ;  B  one  of  the  threads  dissected  out. 

If  we  take  up  a  nerve  to  examine  it,  we  find  that  it 
consists  of  distinct  filaments  ;  but  there  is  nothing  in 
these  filaments  to  distinguish  them  from  each  other,  or 
to  declare  their  offices.  One  filament  may  be  for  the 
purpose  of  sensation ;  another  for  muscular  motion ; 
a  third  for  combining  the  muscles  when  in  the  act  of 
respiration.  But  the  subserviency  of  any  of  all  these 
filaments  to  its  proper  office  must  be  discovered  by 
following  it  out,  and  observing  its  relations,  and  espe- 
cially its  origin  in  the  brain  and  spinal  marrow.  In 
their  substance  there  is  nothing  particular.  They  all 
seem  equally  to  contain  a  soft  pulpy  matter  enveloped 
in  cellular  membrane,  and  so  surrounded  with  a  tube 
of  this  membrane  as  to  present  a  continuous  track  of 
pulpy  nervous  matter,  from  the  nearest  extremity  in 
the  brain  to  the  extremity  which  ends  in  a  muscle  or 
in  the  skin. 

Previous  to  the  observations  which  I  have  made, 
such  a  nerve  as  I  have  described  was  supposed  to  have 
all  its  threads  alike ;  they  were  supposed  to  be  branches 
from  the  same  root,  and  all  capable  of  exciting  a 
muscle  or  conveying  a  sensation. 

The  key  to  the  system  will  be  found  in  the  simple 
proposition,  that  each  filament  or  track  of  nervous 
matter  has  its  peculiar  endowment,  independently  of 
the  others  which  are  bound  up  along  with  it ;  and  that 
it  continues  to  have  the  same  endowment  throughout 
*«  whole  length.     If  we  select  a  filament  of  a  nerve, 

p  example,  one   of  those  in  the  compound  nerve 
^wentea  above,)  and  if  its  office  be  to  convey  sen- 
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sation,  that  power  shall  belong  to  it  in  all  its  course 
wherever  it  can  be  traced  :  and  wherever,  in  the  whole 
course  of  that  filament,  whether  it  be  in  the  toot,  leg, 
thigh,  spine,  or  brain,  it  may  be  bruised,  or  pricked,  or 
injured  in  any  way,  sensation  and  not  motion  will  re- 
sult ;  and  the  perception  arising  from  the  impression 
will  be  referred  to  that  part  of  the  skin  where  the  re- 
mote extremity  of  the  filament  is  distributed. 

As  the  matter  of  the  nerve  is  every  where  the  same, 
and  the  apparent  difference  is  only  in  the  manner  in 
which  the  fine  cellular  membrane  forms  the  envelope, 
(it  being  soft:  where  the  nerve  is  protected,  hard  and 
cordlike  where  it  is  exposed  or  subject  to  pressure,) 
I  have  been  desirous  of  having  some  term  or  terms 
which  might  be  applicable  to  the  same  track  of  matter 
through  its  different  stages,  whether  traced  in  one 
direction  or  the  other. 

Where  certain  whitish  streaks  of  nervous  matter  are 
discoverable  in  the  substance  of  the  brain,  we  may  stiU 
use  the  term  Tractus,  as  being  already  au  anatomical 
term. 

Where,  in  any  part,  the  line  of  a  nerve  is  not  merely 
discoverable  by  its  colour,  or  the  direction  of  its  tex- 
ture, but  when  it  is  raised,  and  exhibits  an  external 
convexity  in  form  of  a  cord,  the  term  Column  or  Rod 
may  be  used. 

Wliere  they  emerge  in  distinct  tlireads.  Funiculi  has 
seemed  to  me  a  proper  term ;  and  where  t]\es,eJunicuU 
are  projected  in  combination,  I  use  the  word  Fascis. 
Although  we  must  keep  tlie  term  Kene,  yet  it  is,  as 
we  may  say,  an  abused  term.  Let  us  only  distinguish 
betwixt  a  simple  and  a  compound  nerve.  A  simple 
nerve  is  where  the  threads  or  lunlcuH  which  form  its 
root  arise  in  a  line  or  sequence  from  the  brain  or  spinal_ 
marrow.  A  compound  nerve  is  where  the  threads 
forming  the  roots  arise  in  double  rows,  and  each  row 
from  a  different  column  or  track  of  nervous  matter  j 
for  example,  the  Ninth  Nerve  is  simple ;  a  Spinid 
Nerve  is  compound. 

A  Nerve,  then,  is  a  cord  composed  of  nervous 
matter  and  cellular  substance  ;  the  nervous  matter  is 
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in  distinct  funiculi,  and  these  funiculi  are  bound  toge- 
ther in  their  course  to  the  point  of  distribution,  and 
may  possess  properties  quite  dissimilar. 

If  we  were  successfully  to  trace  a  nervous  cord, 
(we  shall  suppose  from  a  muscle  of  the  fore-arm,)  it 
would  be  found  a  simple  filament,  thread,  or  funiculus. 
We  should  then  trace  it  into  a  compound  nerve  ; 
perhaps  the  ulnar  nerve ;  which  we  call  compound, 
because  there  are  in  it  filaments  of  motion  and  fila- 
ments of  sensation  bound  together.  At  the  root  of 
the  axillary  nerve  we  should  trace  it  into  the  composi- 
tion of  a  fascis,  where  it  forms  the  anterior  root  of  a 
spinal  nerve.  Being  further  traced,  it  would  merge  in 
the  anterior  column  of  the  spinal  marrow  ;  and  traced 
into  the  base  of  the  brain,  it  might  be  followed  as  a 
tractusy  a  streak  of  matter  distinguishable  from  the 
surrounding  substance,  until  it  was  seen  to  disperse 
and  lose  itself  in  the  cineritious  matter  of  the  cere- 
brum. In  all  this  extent,  however  combined  or 
bound  up,  it  constitutes  one  organ,  and  ministers  to 
one  function  the  direction  of  the  activity  of  a  muscle 
of  the  hand  or  finger.  Even  in  this  respect  is  its 
operation  perfectly  simple,  for  while  it  excites  the 
muscle  to  change  its  state,  which  we  call  its  state  of 
contraction  or  of  relaxation,  does  it  also  convey  to  the 
sensorium  a  sense  of  the  condition  of  that  muscle?* 

And  so  if  we  trace  other  fasciculi,  or  rather  fila- 
ments, whether  they  be  for  the  purpose  of  sensation  or 
of  motion,  each  retains  its  office  from  one  extremity 
to  the  other  ;  nor  is  there  any  communication  betwixt 
them,  or  any  interchange  of  powers,  further  than  that 
a  minute  filament  may  be  found  combined  with  fila- 
ments of  a  difierent  kind,  afibrding  a  new  property  to 
the  nerve  thus  constituted,  that  is  to  say,  it  accom- 
panies it,  and  gives  an  additional  power  to  the  part 
where  it  is  ultimately  distributed. 

*  This,  it  would  be  easy  to  prove,  is  a  very  important  consider- 
ation in  studying  the  organs  of  the  senses. 
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THE  CAUSE  OF  THE  COMPLEXITY  OF  NERVES. 

It  was  the  chief  purpose  of  my  papers  in  the  Philo- 
sophical Transactions,  to  explain  the  cause  of  the  seem- 
ing intricacy  of  the  nerves  of  the  face,  neck,  and  tho- 
rax :  but  independently  of  the  complexity  arising  from 
the  causes  afterwards  to  be  explained,  there  are  these : 
— It  will  be  readily  understood  that  some  degree  of 
irregularity  in  the  distribution  of  nerves,  must  arise 
from  their  being  compound  nerves  ;  but  the  principal 
cause  is  the  necessity  of  arranging  and  combining  k 
great  many  muscles  in  their  different  offices.  Where- 
ever  we  trace  nerves  of  motion,  we  find,  that,  before 
entering  the  muscles,  they  interchange  branches,  and 
form  an  intricate  mass  of  nerves,  or  what  is  termed  a 
pleanis.  This  plexus  is  intricate  in  proportion  to  the 
number  of  the  muscles  to  be  supplied,  and  the  variety 
of  combinations  into  which  the  muscles  enter,  while 
the  filaments  of  nerves  which  go  to  the  skin  regularly 
diverge  to  their  destination.  The  nerves  on  the  face, 
and  those  on  the  side  of  the  neck,  form  plexus ;  but 
the  grand  plexus  are  near  the  origins  of  the  nerves  of 
the  upper  and  lower  extremity.  And  from  the  fin  of. 
a  fish  to  the  arm  of  a  man  the  plexus  increases  in 
complexity  in  proportion  to  the  variety  or  extent  of 
motions  to  be  performed  in  the  extremi^. 

The  explanation  of  a  plexus  which  I  have  offered, 
is  founded  on  these  facts ;  viz.  that  by  the  interchange 
of  filaments,  the  combination  among  the  muscles  is 
formed  :  not  only  are  the  classes  of  extensors  and 
flexors  constituted  in  the  plexus,  but  all  the  varieties 
of  combinations  are  there  formed,  and  the  curious 
relations  established  which  exist  between  opposing 
muscles,  or  rather  between  the  contraction  of  one  class 
and  the  relaxation  of  the  other. 
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THE    SPINAL    MABBOW.* 


In  this  view  of  the  nerves  the 
internal  and  radical  distinctions 
are  more  insisted  upon,  than  that' 
enumeration  of  their  origin  and 
description  of  their  devious  course 
through  the  body  which  have 
hitherto  served  only  to  confound 
the  enquirer.  We  must,  there- 
fore, begin  the  description  of 
the  system  with  that  of  the  spinal 
marrow.  It  is  by  a  right  ar- 
rangement of  matters  which  are 
familiar,  and  by  attention  to  a 
few  remarkable  and  prominent 
facts,  that  the  ground-work  of 
this  system  will  be  best  under- 
stood. 

'  The  spinal  marrow  is  peculiar  to  the  vertebral  ani- 
mals. It  will  suffice  for  superficial  observers  to  say, 
that  it  must  be  so,  because  the  spine  is  necessary  to 
conceal  and  protect  the  marrow :  but  there  is  much 
more  than  this  in  the  established  relationship ;  the 
spine  formed  by  vertebrte  is  necessary  to  such  a  con- 
stitution of  the  thorax  as  shall  be  capable  of  the 
motion  of  respiration  j  and  the  spinal  marrow  is 
equally  necessary  to  that  form  and  mstribntion  of  the 
nervous  system  which  is  required  for  associating  and 
combining  the  muscles  of  respiration.  Without  the 
machinery  of  the  spine  and  ribs,  the  thorax  and  ab- 
domen could  not  rise  and  fall  in  respiration ;  and 
without  the  spinal  marrow  that  arrangement  of  nerves 
would  be  wanting,  which  is  necessary  to  regulate  the 
motions  of  the  trunk  in  respiration.  Thus  the  spinal 
marrow,  the  spine  and  ribs,  and  the  muscles  of  re^ 

*  I  hftve  represented  bere,  in  a  genera]  waj,  the  columnar 
lywnce  of  the  ipinal  marrow  at  iu  upper  part;  that  superior 
*"■      "tr.  which,  being  traced  out  of  tue  base  of  the  brain,  ih 
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Epilation,  are  essential  to  each  other;  as  constituting 
the  several  parts  of  a  grand  design  subservient  to 
respiration. 

Different  columns  of  nervous  matter  combine  to' 
form  the  spinal  marrow.  Each  lateral  portion  of  the 
spinal  marrow  consists  of  three  tracks  or  columns  ; 
one  for  voluntary  motion,  one  for  sensation,  and  one 
for  the  act  of  respiration.  So  that  the  spinal  marrow 
comprehends  in  all  six  rods,  intimately  bound  toge- 
ther, but  distinct  in  oflSce  ;  and  the  capital  of  mis 
compound  column  is  the  medulla  oblongata. 

These  six  columns  of  the  spinal  marrow  are  dis- 
coverable on  looking  to  the  fore  part  of  that  body ; 
but  no  doubt  these  grander  columns  contain  within 
them  subdivisions.  Thus,  if  we  lift  up  the  medulla 
spinalis  from  the  cerebellum,  anJ  look  to  it  on  the 
back  part,  we  shall  see  more  numerous  cords,  the 
offices  of  which  will  one  day  be  discovered. 


The  medulla  oblongata,  raited  b^ 
a  thread,  so  ai  to  ezpne  the  posterior 
•luftce. 


This  view  of  the  constitution  of  the  spinal  marrow 
led  me  to  institute  experiments,  which  were  followed 
by  the  discovery  of  the  distinct  Junctions  performed 
by  the  several  roots  of  the  spinal  nerves ;  but  wiUi- 
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out  stating  these  experiments  or  their  results,  we  shall 
proceed  with  the  general  view. 

The  anterior  column  of  each  lateral  division  of  the 
spinal  marrow  is  for  motion  ;  the  posterior  column  is 
for  sensation  ;  and  the  middle  one  is  for  respiration. 
The  two  former  extend  up  into  the  brain,  and  are 
dispersed  or  lost  in  it ;  for  their  functions  stand  re- 
lated to  the  sensorium :  but  the  latter  stops  short  in 
the  medulla  oblongata,  being  in  function  independent 
of  reason,  and  capable  of  its  office  independent  of  the 
brain,  or  when  separated  from  it. 

It  is  the  introduction  of  the  middle  column  of  the 
three,  viz.  that  for  respiration,  which  constitutes  the 
spinal  marrow,  as  distinct  from  the  long  central  nerve 
of  the  animals  without  vertebrae,  and  which  is  at- 
tended with  the  necessity  for  that  form  of  the  trunk 
which  admits  of  tiie  respiratory  motions. 

^In  animals  which  do  not  breathe  by  a  uniform  and 
general  motion  of  their  bodies,  there  is  no  spinal 
marrow,  but  only  a  long  compound  and  ganglionic 
nerve,  extending  through  the  body  for  the  purpose 
of  sensation  and  motion.  This  cord  in  those  creatures 
does  not  actuate  the  animal  machine  with  alternate 
dilatation  and  contraction.  There  may  be  a  motion 
of  some  part  which  admits  and  expels  air  from  a  ca^ 
vity,  or  agitates  the  water,  and  which  motion  is  sub- 
servient to  oxygenation  of  the  blood ;  and  there  may 
be  a  nerve  supplied  to  that  apparatus  with  sensibility 
and  power  suited  to  the  function  thus  to  be  per- 
formed, and  resembling  our  par  vagum  in  office ;  but 
there  is  no  regular  and  corresponding  distribution  of  a 
respiratory  system  of  nerves  to  both  sides  of  the  body, 
and  no  arrangement  of  bones  and  muscles,  for  a  general 
and  regular  motion  of  the  frame  like  that  which  takes 
place  in  vertebral  animals,  and  which  is  necessary  to 
their  mode  of  existence. 
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OF   THE    NERVES    OF    THE    SPINAL    MARROW. 


OF      THE     NERVES      WHICH      ARISE      FROM      THE      SPINAL 

MARROW. COMPARISON    WITH    THE     NERVES    OF    THE 

ENCEPHALON. 

The  first  conception  which  I  entertained  of  the  true 
arrangement  of  the  nerves,  arose  from  a  comparison 
of  the  nerves  which  take  their  origin  from  the  brain, 
with  those  which  arise  from  the  spinal  marrow.  The 
perfect  regularity  of  the  latter,  contrasted  with  the 
very  great  irregularity  of  the  former,  naturally  led  to 
an  enquiry  into  the  cause  of  this  difference.  I  said,  if 
the  endowment  of  a  nerve  depend  on  the  relation  of 
its  roots  to  the  columns  of  the  spinal  marrow  and 
hase  of  the  brain,  then  must  the  observation  of  their 
roots  indicate  to  us  their  true  distinctions  and  their 
different  uses. 

The  spinal  ner\'es  are  perfectly  regular  in  origin 
and  distribution,  and  are  thirty  on  each  side.*  Each 
nerve  has  two  distinct  series  of  roots  coming  out  in 
packets  or  tasces,  one  from  the  posterior  colinnn,  and 
one  from  the  anterior  column,  of  the  spinal  marrow. 


A  B  tlic  spinal  marrow 
laterally;  C  the  [losterior 
of  a  spinal  nerve  ;  D  tht 
lerior  roots  of  the  same  i 
pinned  out. 


The  posterior  fascis  is  formed  of  funiculi,  which  come 
out  with  remarkable  abruptness  from  the  column  ;  and 
their  roots  form  a  very  regular  row  or  series  along  the 

•  Tlie  tenth  nerve  of  the  head,  as  enumerated  by  Willia,  and 
called  suboccipital  from  its  situation,  is  in  constitution  a  spinal 
nerve,  i.  e,  it  ha^  a  double  root,  a  ganglion  on  its  posterior  root, 
and  ill  distribution  is  similar  to  the  spinal  nerves,  quite  unlike 
thoie  of  the  enccphalon. 
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sides  of  the  spinal  marrow.  They  seem  at  once  to 
burst  out  from  the  confinement  of  die  arachnoid  coat. 
These  funiculi,  converging  towards  the  foramen  of  the 
sheath  of  the  spinal  marrow,  and  being  collected  toge- 
ther, form  a  gangHon.* 

rOiis  ganglion  is  not  seeu  within  the  sheath  of  the 
spinal  marrow  j  its  seat  is  in  the  part  where  the  faficis 
is  surrounded  and  united  to  the  sheath^  and  just  before 
this  root  of  the  nerve  joins  the  anterior  one  to  consti- 
tute a  spinal  nerve. 


A  the  spinal  marrow  seen  in  front;  B  a  spinal  nerve;  C  the  bd- 
terior  root  of  the  ipinal  nerve  ;  D  the  ganglion  on  the  posterior 
root. 

The  funiculi  of  the  anterior  roots  of  these  nerves 
gather  their  minute  origins  with  more  irregularity  than 
the  posterior  j  and  from  a  wider  surface.t 

*  "  I  would  begin  here  with  again  observing  on  universal  oversight 
of  authors,  in  their  description  of  the  ganglion  of  the  spinal  nerves, 
lliev  describe  these  as  formed  after  the  anterior  and  posterior 
fesciculi  of  nervous  fibres  from  the  spinal  marrow  are  united,  so 
that  every  nervous  fibre  from  the  spinsl  marrow  is  supposed  to  pass 
through  a  ganglion.      Instead  of  this,  I  have  observed  that  the 

Eosterior  fasciculus  only  of  the  spinal  nerve  enters  into  the  gang- 
on,  and  that  autbora  bad  been  deceived  by  not  slitting  open 
the  external  coat  of  these  nerves.  One  half,  therefore,  of  all 
the  oerves  of  the  muscular  organs  of  the  trunk  of  the  body,  and 
one  half  of  the  nerves  of  the  arms  and  legs,  do  not  pass  through 
ganglions." — MMxro'i  Nerv.  Sjftt.  cap.  xix. 

Scarpa  gives   a  very  accurate  description  of  the  roots  of  the 
.  spinal  nerves  in  his  Annot.  Anatom.  lib.  i.  cap.  1.  §  xi, 

t  Prochaoka,  in  describing  the  difference  of  the  manner  by  which 
^1  A  *'  "'^^  of  the  spinal  nerves  arise,  expresses  himself  thus: 
^''***»»«  qtinalium  nervorum  principta  versus  meduUam  spi- 
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The  thirty  nerves  thus  formed  of  two  distinct  fas- 
ciculi,  are  suited  to  perform  all  the  offices  of  the  trunk 
and  limbs.  Is  it,  then,  by  that  combination  of  pro- 
perties which  they  acquire  through  their  double  roots, 
that  they  are  capable  of  performing  their  offices  ?  And 
is  this  the  cause  of  their  simplicity  of  arrangement  in 
their  course  tlirotigh  the  body,  as  contrasted  with  the 
nerves  of  the  head  ?  Again,  what  cerebral  nerves,  in 
their  distribution  to  the  head  and  face,  correspond  in 
office  with  the  spinal  nerves  ?  On  the  solution  of  these 
questions  will  depend  our  knowledge  of  the  whole 
nervous  system. 

It  was  necessary  to  know,  in  the  first  place,  whether 
the  phenomena  exhibited  on  injuring  the  separate  roots 
of  the  spinal  nerves  corresponded  with  what  was  sug- 
gested by  their  anatomy.  After  delaying  long,  on 
account  of  the  impleasant  nature  of  the  operation,  I 
opened  the  spinal  canal  of  a  rabbit,  and  cut  the  pos- 
terior roots  of  the  nerves  of  the  lower  extremity  ;  the 
creature  crawled,  but  I  was  deterred  from  repeating 
the  experiment  by  the  protracted  cruelty  of  tne  dis- 
section. I  reflected,  that  an  experiment  would  be 
satisfactory,  if  done  on  an  animal  recently  knocked 
down  and  insensible  ;  that  whilst  I  experimented  on  a 
living  animal,  there  might  be  a  trembling  or  action 
exerted  in  the  muscles  by  touching  a  sensitive  nerve, 
which  motion  it  would  be  difficult  to  distinguish  from 
that  produced  more  immediately  through  the  influence 
of  the  motor  nerves.  I  therefore  struck  a  rabbit  behind 
the  ear,  so  as  to  deprive  it  of  sensibility  by  the  concus- 
sion, and  then  exposed  the  spinal  marrow.  On  irritating 
the  posterior  roots  of  the  nerve,  I  could  perceive  no 

nalem  sunt  ramoca ;  quilibet  videlicet  funiculus  pluribus  fere 
radicibus  ex  medulla  spinali  exit,  (juod  vel  maxiroe  nianifestum  eat 
in  cervicalibua  i"  (here  he  refers  to  Gg.  I.  plate  I.,  which  shows 
the  roots  from  the  anterior  surface  of  the  spinal  marruw  spreading 
out  widely  :)  "  posteriora  vero  principia  funiculos  solum  cylindricos 
habent  a  suo  principio  ex  medulla  spinali  usque  ad  eorum  per- 
foramina  vertebralia  exitum.''  He  then  describes  the  peculiarity 
of  there  beiug  a  ganglion  only  on  the  posterior  root,  and  that  the 
Bntertor  root  mingles  freely  with  the  posterior  root,  only  aflcr  it  has 
emerged  from  the  ganglion. 
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motion  consequent,  on  any  part  of  the  muscular  frame ; 
but  on  irritating  the  anterior  roots  of  the  nerve,  at  each  ' 
touch  of  the  forceps  there  was  a  corresponding  motion 
of  the  muscles  to  which  the  nerve  was  distributed. 
These  experiments  satisfied  me  that  the  different  roots 
and  different  columns  from  whence  those  roots  arose, 
were  devoted  to  distinct  oflSces,  and  that  the  notions 
drawn  from  the  anatomy  were  correct. 

The  anterior  roots  of  the  spinal  nerves,  and  the  an- 
terior column  of  the  spinal  marrow,  being  thus  shown 
to  have  a  power  over  the  muscular  system,  the  next 
step  of  the  enquiry  was  distinctly  mdicated.  If  I 
pursue  the  track  of  the  anterior  column  of  the  spinal 
marrow  up  into  the  brain,  shall  I  find  the  nerves  which 
arise  from  it  to  be  muscular  nerves  ?  An  anatomist 
will  at  once  answer,  that  only  muscular  nerves  arise  ia 
this  line. 


We  see  here  the  anterior  root  of 
the  spinal  nerve,  arising  from  the 
column  at  A.  We  trace  the  column 
up  into  the  corpus  pyramidale,  and 
find  there  the  origin  tne  ninth  nerve 
B.  We  see  that  this  nerve  has  only 
one  series  of  roots,  corresponding 
with  the  anterior  roots  of  the  spinal 
nerves,  and  that  these  roots  come 
from  the  tractus  motorius,  and  we 
cannot  tbrget  that  this  nerve  is  en- 
tirely devoted  to  the  muscles  of  the 
tongue ;  that  it  is  the  motor  of  the 
.tongue. 
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Following  up  the  corpus  pyramidalc,  we  find  issuing 
from  it  the  sixth*iierve,  a  muscular  nerve  of  the  eye. 
Still  following  up  the  iractus  motorius  through  the  pons 
Varolii,  we  come  to  tlie  roots  of  the  third  nerve,  the 
motor  nerve  of  the  eye.  Thus  all  the  nerves  arising  in 
one  line  from  the  cms  cerebri  to  the  cauda  equina  are 
muscular  nerves ;  and  no  nerves  of  a  different  kind 
arise  in  all  this  line. 

On  finding  this  confirmation  of  the  opinion,  that  the 
anterior  column  of  the  spinal  marrow,  and  the  anterior 
roots  of  the  spinal  nerves  were  for  motion,  the  conclu- 
sion presented  itself  that  the  posterior  column  and  pos- 
terior roots  were  for  sensibility.  But  here  a  difficulty 
arose.  An  opinion  has  prevailed  that  ganglia  were  in- 
tended to  cut  off  sensation  ;  while  every  one  of  the 
nerves,  which  I  supposed  were  the  instruments  of  sen- 
sation, had  ganglia  on  their  roots. 

Some  very  decided  experiment  was  necessary  to 
overturn  this  dogma.  I  selected  two  nerves  or  the 
encephalon ;  the  fifth,  which  had  a  ganglion,  and 
the  seventh,  which  had  no  ganglion.  On  cutting  across 
the  nerve  of  the  fifth  pair  on  the  face  of  an  ass,  it  was 
found  that  the  sensibility  of  the  parts  to  which  it  was 
distributed  was  entirely  destroyed.  On  cutting  across 
the  nerve  of  the  seventh  pair  on  the  side  of  the  face  of 
an  ass,  the  sensibility  was  not  in  the  slightest  degree 
diminished. 

By  pursuing  the  enquiry,  it  was  found  that  a  gan- 
glionic nerve  is  the  sole  organ  of  sensation  in  the  head 
and  face :  and  thus  my  opinion  was  confirmed,  that 
the  ganglionic  roots  of  the  spinal  nerves  were  the 
fasces  or  funiculi  for  sensation.  • 


*  Scarpa  dwells  with  great  minuteness  upon  the  anatomical  diH- 
tinctioDB  between  the  two  roote  of  the  spinal  nerves :  and  then  he 
puis  the  question.  What  is  the  use  of  the  posterior  root  having  a 
ganglion?  Is  the  posterior  root  a  proper  and  a  peculiar  kind  of 
nerve,  belonging  exclusively  to  ihe  spinal  marrow,  whilst  the  an- 
terior root  corresponds  with  the  cerebral  nerves  ?  Not  being  satisfied 
with  this  opinion,  he  suggests  whether  the  ganglion  may  not  be 
placed-upon  one  of  the  roots  for  the  purpose  of  arresting  disease 
and  preventing  its  being  carried  Into  the  nervous  system. — Annot. 
Anaiom.  lib.  i.  cap.  3,  f  .5. 
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It  now  became  obvious  why  the  third,  sixth,  and 
ninth  nerves  of  the  encephalon  were  single  nerves  in 
their  roots,  as  contrasted  with  the  spinal  nerves :  for  if 
the  fifth  nerve  bestowed  sensibility  universally  on  the 
head  and  face  and  all  the  parts  contained,  there  was  no 
necessity,  so  to  speak,  for  the  third,  sixth,  and  ninth, 
having  the  posterior  or  ganglionic  root. 


a  the  two  roots,  b  the  GaMerisn  gsngEoo,  e  th^  ^^hthalmic  dm- 
•ioci,  d  the  (uperior  maxillary  dinsion,  e  the  inferior  nuuiUary  di*tsi<m. 
Pursuing  the  subject  and  still  directed  by  the  ana- 
tomy, the  next  matter  of  enquiry  was  to  ascertain  how 
&r  the  fifth  nerve*  of  the  encephalon  corresponded 
with  the  spinal  nerves.  It  was  discovered  that  uie  fifth 
nerve  bestowed  sensibility  on  all  the  cavities  and  sur- 
faces of  the  head  and  face.  It  was  also  observed,  that 
where  the  sensibility  of  the  int^uments  remained  after 
the  division  of  the  fifth  nerve,  it  was  only  to  the  extent 
of  surface  supplied  by  the  nerves  of  the  spine.  Where 
certain  fibrils  of  the  spinal  nerve  extend  upon  the  in- 
t^^UBieuta  of  the  nde  (^  the  jaw,  these  are  equivalent 

~  'n^w^o^cat  itemed  from  a  drawine  of  the  fifth  in  Prochaska. 
«i^  of  this  nerve  will  be  found  in  the  illuatration  of 
te  Fhfloa.  IVanaactions. 
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in  office  to  those  of  the  fifth  nerve.  In  short,  in  regard 
to  their  property  of  bestowing  sensibility,  the  fifth  and 
the  spinal  nerves  were  identified. 

But  was  the  fifth  nerve  in  other  essential  circum- 
stances similar  to  the  spinal  nerves?  On  recurring  to 
the  anatomy,  and  comparing  the  fifth  nerve  of  the  en- 
cephalon  with  a  spinal  nerve,  the  resemblance,  both  in 
man  and  brutes,  was  ver^  remarkable.  In  this  plan 
we  recognize  corresponding  parts.  In  both  nerves 
we  see  the  double  roots  ;  the  anterior  root  passing  the 
ganglion,  and  the  posterior  root  falling  into  it  or  form- 
ing it.  On  following  back  the  anterior  root,  we  may  per- 


We  have  here  a  plan  of  the 
5th  nerve,  and  one  of  the 
spinal  nerves. 

A  the  5th  nerve  ;  B  a  spi- 
nal nerve  ;  C  the  Pons  Varo- 
h] ;  D  the  Corpus  Pyrami- 
dale;  a  that  origin  of  the 
5th  which  hag  no  ganglion; 
b  the  root  nf  the  Sth  which 
has  a  ganglion  ;  c  the  gan- 
glion ;  d  the  anterior  origin 
of  the  spinal  nerve  having  no 
ganglion ;  e  the  posterior 
ganglionic  root  of  the  game 
nerve;  f  the  ganglion. 


ceive  that  it  comes  out  betwixt  the  f7mes  of  the  Pons 
Varolii,  and,  in  fact,  from  the  crus  of  the  cerebrum. 

Observing  that  there  was  a  portion  of  the  fifth  nerve, 
which  did  not  enter  the  ganglion  of  that  nerve,  and 
being  assured  of  this  fact  by  the  concurring  testimony 
of  anatomista,  I  conceived  that  the  fifth  nerve  was  in 
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fact  the  uppermost  nerve  of  the  spine  ;  that  is  to  8ay~i 
the  uppermost  or  most  anterior  of  those  nerves  which  { 
order  the  motion,  and  bestow  sensibility,  in  its  extendi! 
sense,  on  the  frame  of  tiie  body.  ' 


A  Cms  Cerebri :  B  Pons  VarO-l 
lii;  C. Medulla  Oblongata;  D  t«o1 
ropes  or  funes  of  the  pons,  which  W 
part  to  give  origin  to  the  anterior  " 
root  of  the  5th  nerve ;  E  a  fasci- 
culus from  the  Crus  Cerebri,  giving  I 
origin  to  the  anterior  root  of  the  | 
5th  nerve. 


*  Prochaska  concludes  his  essay  on  the  Structure  of  the  Kervet 
with  this  remarkable  jiassage :  "  Qui*  ralionem  dabit :  qua-"  — ~ 
nervorum  funiculi  tarn  in  sua  crassitie  quam  in  miris  suis  plei 
concatenationibus  per  lotuni  suum  decursum  ludant?  Quarc  rft<  I 
dices  anteriores  nervorum  spinalium  ganglia  s pi nali a  insalutata  traiw-  I 
eaot,  ct  quare  non  sole  posteriores  radices  ganglia  spinalia  traot-  \ 
nare  cogantur  ?  Et  cur  radices  nervorum  spinalium  anteriores  n* 
moEs  in  niedullam  spinalem  inseruniur,  am,  si  mavis,  ex  ea  medulla 
oriuntur,  dum  interim  posteriores  radices  funiculos  terelea  non 
ramoBos  coniplectuntur  ?  Quare  omnium  cerebri  nervorum,  solum 
quinlum  par  post  ortum  suum,  more  nervorum  sninalium,  ganglion 
semilunars  dictum  facere  debet,  sub  quo  pecmiarJs  funiculorum 
fasciculus  ad  tertium  quinti  paris  ramum,  maxillarcm  inteiinrem 
dictum,  properat  iiualutato  ganglia  semilunari  ad  similitudincm 
radicum  anteriorum  nervorum  spinalium?  £t  plura  alia  in  slructura 
nervorum  occurrentia  proponi  posseni,  quorum  ratio  sufficiens  reddi 
nondum  potest :  attamen  ulrum  unquam  redd!  poterit,  desperandum 
««se  mininie  videtur,  verum  ticeat  interim  ea  lactari  spe,'quam  trituni 
proverbium  (dabit  diet  quad  hora  iirgai)  hand  raru  non  vanum  fuitsu 
ostendit. — pTiKhaika,de  Strttrl,  Nerr.  IT79. 

Stsmmerring,   when  discussing  what    the    probable  uses  of  the 
ganglion*  are,  likewise  associates  the  fifth  pair  with  the  spinal  nervea.    , 
"  QuK  causa  est.  cur  in  radiee  posteriore  tantum  nervorum  spinaliif 


FROM    THE    SPINAL    MARROW.  569 

To  confirm  this  opinion  by  experiment,  the  nerve 
of  the  fifth  pair  was  exposed  at  its  root,  in  an  aas, 
the  moment  the  animal  was  killed ;  and  on  irritating 
the  nerve,  the  muscles  of  the  jaw  acted,  and  the  jaw 
was  closed  with  a  snap.  On  dividing  the  root  of  the 
nerve  in  a  living  animal,  the  jaw  fell  relaxed.  Thus  its 
functions  were  no  longer  matter  of  doubt :  it  was  at 
once  a  muscular  nerve  and  a  nerve  of  sensibility.  And 
thus  the  opinion  was  confirmed,  that  the  fifth  nerve 
was  to  the  head,  what  the  spinal  nerves  were  to  the 
other  parts  of  the  body. 

One  circumstance  I  may  notice  in  passing;  the 
origin  of  the  fifth  nerve  being  above  or  anterior  to  the 
termination  of  the  column  of  the  spinal  marrow  for 
respiration,  it  can  receive  no  roots  from  it.  How  then 
are  the  features  to  be  moved  in  sympathy  with  the 
lungs,  and  with  the  respiratory  actions  of  the  breast, 
neck,  and  throat  ?  We  shall  find  presently  that  this  is 
effected  through  the  portio  dura  of  the  seventh. 

I  have  now  only  to  add,  that  these  opinions  and  ex- 
periments have  been  followed  up  to  the  satisfaction  of 
all  Europe.  It  has  been  acknowledged  that  the  an- 
terior roots  of  the  spinal  nerves  bestow  the  power  of 
muscular  motion  ;  and  the  posterior  roots  sensibility. 
When  the  anterior  roots  of  the  nerves  of  the  leg  are  cut 
in  experiment,  the  animal  loses  all  power  over  the  leg, 
although  the  limb  still  continues  sensible.  But  if,  on 
the  other  hand,  the  posterior  roots  are  cut,  the  power 
of  motion  continues,  although  the  sensibility  is  de- 
stroyed. When  the  posterior  column  of  the  spinal  mar- 
row is  irritated,  the  animal  evinces  sensibility  to  pain  ; 
but  no  apparent  effect  is  produced  when  the  anterior 
column  is  touched. 

I  shall  now  proceed;  by  reference  to  the  plate,  to 
explain  the  symmetrica!,  system  of  nerves.  We  see 
thirty-one  nerves  similar  in  origin  and  constitution, 
ranging  with  perfect  order,  and   going  forth    to  the 
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ganglia  inveniuntur,  m 
BpinK  medulls  redici,  < 
hoc  virium  auemento  r 
Fah.  torn.  \y. 


?  autem  in  priore :  an  prion  nervorum 
nori  quinti  nervorum  poris  porlioni  novo 
pus  est?  —  Siemmerring  de  Corp.  Hum. 
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head»  body,  and  limbs  in  regular  succession ;  and  in 
their  essential  attributes,  common  to  every  class  of 
animals,  from  the  creeping  thing  up  to  man.* 

EXPLANATION  OF  PLANS. 

When  we  contemplate  the  dissection  which  we  have 
made  of  the  nerves  of  the  face,  neck,  and  chest,  and  are 
lost  in  the  confusion  of  the  Vllth,  Vlllth,  and  IXth, 
of  the  branches  of  the  Cervical  Nerves,  and  of  the 
Sympathetic — of  the  Diaphragmatic,  Spinal  Accessory, 
and  Inferior  External  Respiratory  Nerves  —  we  shall 
be  prepared  to  see  the  advantages  of  the  plans  which 
are  annexed.  The  reader  will  soon  discover  that  the 
system,  of  which  the  plans  may  give  him  some  idea,  is 
not  only  a  remarkable  improvement  in  the  knowledge 
of  the  structure  and  functions  of  animal  bodies,  but  is 
of  the  greatest  use  in  practical  anat(Hny  in  facilitating 
the  comprehension  of  the  nerves. 

The  arrangement  is  this:  —  There  is  an  obvious 
division  of  the  medulla  spinalis  corresponding  to  the 
cerebrum  and  cerebellum :  every  regular  nerve  has 
two  roots,  one  from  the  anterior  of  these  columns,  the 
other  from  the  posterior :  such  are  the  Vth  pair  ;  the 
Suboccipital ;  the  seven  Cer\dcal ;  the  twelve  Dorsal  j 
the  five  Lumbar ;  and  the  five  or  six  Sacral ;  viz., 
thirty-one  pairs  of  perfect,  regular,  or  double  nerves  in 
the  human  body.  These  are  laid  down  in  the  first  plan. 
They  are  common  to  all  animals,  from  the  worm  up  to 
the  man ;  and  are  for  the  purposes  of  common  sensa- 
tion and  motion,   or  acts  of  volition ;  they  run  out 

'  *  This  will  be  condemned  as  a  terra  not  systematic,  but  it  is 
strictly  correct.  It  is  the  necessity  of  a  correspondence  iii  the  mo- 
tions of  the  body  and  feet  which,  if  we  may  so  express  it,  calls  for 
symmetry  in  the  distribution  of  the  nervous  system.  When  a  crea- 
ture has  no  feet,  or  substitute  for  them,  there  is  no  symmetrical 
system  of  nerves.  If  we  were  to  consider  the  necessity  o£  corre- 
spondence in  the  motions  of  the  hands  and  feet,  as  well  as  in  the 
four  quarters  of  brutes,  that  each  foot  does  not  move  by  itself,  but 
on  the  contrary^  that  there  is  a  combination  of  motion  betwixt  the 
limbs  in  walking,  ambling,  trotting,  galloping,  &c.,  we  should  see 
•Js^  muscular  system  must  be  united  by  a  longitudinal  cord,  and 
■•"""•■^••"of  bftndiei  going  out  latiMally. 
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laterally  to  the  regular  divisions  of  the  body,  and  never 
take  a  course  longitudinal  to  the  body. 

For  the  sake  of  arrangemetit,  the  remaining  nerves 
are  called  irregular  nerves.  These  are  distinguished 
by  a  single  fasciculus,  or  single  root ;  that  is,  a  root 
from  one  column.  These  are  simple  in  their  origin  ; 
irregular  in  their  distribution  ;  and  deficient  in  that 
symmetry  which  characterizes  the  first  class.  They  are 
superadded  to  the  original  class^  and  correspond  to  the 
number  and  complication  of  the  superadded  organs.  Of 
these  there  are  —  the  Illd,  IVth  and  Vlth  to  the  eye  ; 
the  Vllth  to  the  face ;  the  IXth  to  the  tongue ;  the 
GlossO' Pharyngeal  to  the  pharynx  ;  the  Nervus  Vagus 
to  the  larynx,  heart,  lungs,  and  stomach  ;  the  Phrenic 
to  the  diaphragm ;  the  Spinal  Accessory  to  the  muscles 
of  the  shoulder ;  the  External  Respiratory  to  the  out- 
side of  the  chest. 

If  we  enquire  into  the  seeming  confusion  in  the 
second  class^  or  irregular  nerves^  we  shall  perceive  that 
it  is  owing  to  the  compHcation  of  the  superadded  appa- 
ratus of  respiration,  and  the  variety  of  offices  which  this 
apparatus  has  to  perform  in  the  higher  animals.  To 
explain  this  the  second  plan  is  given.  It  presents  in  one 
view  the  nerves  destined  to  move  the  muscles  in  all  the 
varieties  of  respiration,  speech,  and  expression. 

We  may  now  see  how  confounding  is  the  numbering 
of  the  nerves,  according  to  the  system  of  Willis ;  and 
how  impossible  it  is  to  make  a  natural  arrangement 
while  the  nerves  are  so  numbered. 


EXPLANATION  OF  PLATE  L     '      ^  .     / 

A  A  Cerebruip.— B  B  Cerebellum.— C  C  Crura  Cerebri  —  D  D 
Crura  Cerebelli. — E  E  E  Spinal  marrow. 

1  1  Branches  of  the  Vth  pair,  or  Trigeminus,  which  are  seen  to 
arise  from  the  union  of  the  crura  cerebri  and  crura  cerebelli :  one 
root .  coming  from  the  crus  cerebri,  and  another  from  the  crus  cere- 
belli ;  and  on  the  last  a  ganglion  is  seen,  like  the  ganglion  of  the 
spinal  nerves.  The  branches  of  the  Vth  nerve  are  universally  dis- 
tributed to  the  head  and  face. 

2  2  Branches  of  the  Suboccipiial  Nerves  which  have  double 
origins  and  ganglions. 

B  B  2 


372  OF   THE   NERVOUS    CIRCLE,    &C. 

8  3  The  branches  of  the  four  inferior  Cervical  Nerves  and  of  the 
first  DorsaF,  forming  the  Axillary  Plexus:  the  origins  of  these 
nerves  are  similar  to  those  of  the  Vth  and  the  Suboccipital* 

4  4  4  4  Branches  of  the  Dorsal  Nerves,  which  also  arise  in  the 
same  manner. 

5  5  The  Lumbar  Nerves. 

6  6  The  Sacral  Nerves. 


OF   THE   NERVOUS   CIRCLE   WHICH    CONNECTS   THE 
VOLUNTARY  MUSCLES    WITH    THE    BRAIN. 

I  have  been  slow  to  make  my  particular  opinions 
part  of  this  general  system,  and  I  have  not  included 
my  papers  in  these  volumes,  until  the  conclusions  in 
them  have  received  something  like  a  general  approba- 
tion. I  shall,  however,  shortly  notice  the  subject  of  a 
paper  which  I  gave  in  lately  to  the  Royal  Society. 

The  muscles  have  two  nerves,  which  fact  has  not 
hitherto  been  noticed,  because  they  are  commonly 
bound  up  together.  But  whenever  the  nerves,  as  about 
the  head,  go  in  a  separate  course,  we  find  that  there  is 
a  sensitive  nerve  and  a  motor  nerve  distributed  to  the 
muscular  fibre,  and  we  have  reason  to  conclude  that 
those  branches  of  the  spinal  nerves  which  go  to  the 
muscles  consist  of  a  motor  and  a  sensitive  filament. 

It  has  been  supposed  hitherto,  that  the  office  of  a 
muscular  nerve  is  only  to  carry  out  the  mandate  of  the 
wiU,  and  to  excite  the  muscle  to  action  ;  but  this  be- 
trays a  very  inaccurate  knowledge  of  the  action  of  the 
muscular  system  ;  for  before  the  muscular  system  can 
be  controlled  under  the  influence  of  the  will,  there 
must  be  a  consciousness  or  knowledge  of  the  condition 
of  the  muscle. 

When  we  admit  that  the  various  conditions  of  the 
muscle  must  be  estimated  or  perceived  in  order  to  be 
under  the  due  control  of  the  will,  the  natural  question 
arises,  is  that  nerve  which  cStaries  out  the  mandate  of 
the  will  capable  of  conveying,  at  "Ae  -same  moment,  an 
impression  retrograde  to  the  course  of  that  iufliieiice 

^'"wi*  *f^*"*f  "^"^  ^^  hndn  towards  the  muscle  ?  If 
-"we  had  no  fii^s  of  anatomy  to  proceed  upon^  still  rea- 
•^•*  kare  to  us  that  the  same  filament  of  a 
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nerve  could  not  convey  a  motion,  of  whatever  nature 
that  motion  may  be,  whether  vibration,  or  motion  of 
spirits  in  opposite  diiections,  at  the  same  moment  of 
time. 

I  find  that  to  the  full  operation  of  the  muscular 
power,  two  distinct  filaments  of  nerves  are  necessary, 
and  that  a  circle  is  established  between  the  sensorium 
and  the  muscle  :  that  one  filament  or  simple  nerve 
carries  the  influence  of  the  will  towards  the  muscle, 
which  nerve  has  no  power  to  convey  an  impression 
backwards  to  the  brain,  and  that  another  nerve  con- 
nects the  muscle  with  the  brain,  and  acting  as  a  sen- 
tient nerve  conveys  the  impression  of  the  condition  of 
the  muscle  to  the  mind,  but  has  no  operation  in  a  direc- 
tion outward  from  the  brain  towards  the  muscle,  and 
does  not,  therefore,  excite  the  muscle,  however  irritated. 
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The  observation  of  the  frame  of  man  or  of  brute, 
and  especially  the  review  of  it  in  a  state  of  high 
activity,  or  under  the  influence  of  passion,  will  con- 
vince us  that  the  motions  dependent  on  respiration 
extend  almost  over  the  whole  body,  while  they  more 
directly  affect  the  trunk,  neck,  and  face.  We  may  per- 
ceive, also,  that  during  the  involuntary  action  of  respi- 
ration the  same  muscles  are  in  operation  as  in  the 
voluntary  actions.  Tliis  is  evident  not  only  in  breathing, 
but  also  in  coughing,  sneezing,  crying,  laughing,  speak- 
ing, swallowing,  and  vomiting  ;  for  all  these  are  states 
or  conditions  of  the  respiratory  nerves  and  muscles. 
In  every  effort  but  that  of  simple  voluntary  motion,  the 
respiratory  organs  become  the  agents ;  and  even  in 
violent  voluntary  efforts,  or  the  long  continuance  of 
exercise,  the  instinctive  motions  chime  in  with  the 
voluntary  motions,  and  the  activity  of  the  frame  be- 
comes general. 

Under  the  class  of  respiratory  motions  we  have  to 
distinguish  two  kinds :  flrst,  the  hivoluntary,  or  in- 
stinctive ;  secondly,  those  which  accompany  an  act  of 
volition.  We  are  unconscious  of  that  state  of  alterna- 
tion of  activity  aud  rest  which  characterises  the  instinc- 
s  a3 
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tive  act  of  breathing  in  sleep ;  and  this  condition  of 
activity  of  the  respiratory  organs  we  know,  by  experi- 
ment,  is  independent  of  the  brain.  But,  on  the  other 
hand,  we  see  that  the  act  of  respiration  is  sometimes 
an  act  of  volition,  intended  to  accomplish  some  other 
operation,  as  that  of  smelling  or  speaking.  I  apprehend 
that  it  is  this  compound  operation  of  the  organs  of 
breathing  which  introduces  a  certain  degree  of  com- 
plexity into  the  system  of  respiratory  nerves.  A 
concurrence  of  the  nerves  of  distinct  systems  will  be 
found  necessary  to  actions  which  at  first  sight  appear 
to  be  very  simple. 

To  make  this  evident,  before  proceeding  further, 
I  shall  give  an  example  of  the  necessity  of  this  com- 
bination of  different  powers.  Let  us  observe,  in  the  act 
of  eating  and  swallowing,  the  necessary  combination 
of  the  three  powers  of  sensation,  voluntary  muscular 
activity,  and  the  act  of  the  respiratory  muscles. 

If  we  cut  the  division  of  the  fifth  nerve  which  goes 
to  the  lips  of  an  ass,  we  deprive  the  lips  of  sensibility  : 
so  when  the  animal  presses  the  lips  to  the  ground, 
and  against  tlie  oats  lying  there,  it  does  not  feel  them  ; 
and  consequently  there  is  no  effort  made  to  gather 
them.  If,  on  the  other  hand,  we  cut  the  seventh 
nerve  where  it  goes  to  the  lips,  the  animal  feels  the 
oats,  but  it  can  make  no  effort  to  gather  them,  the 
power  of  muscular  motion  being  cut  off  by  the  division 
of  the  nerve.  Thus  we  perceive  that  in  feeding.  Just 
as  in  gathering  any  thing  with  the  hand,  the  feeling 
directs  the  effort ;  and  two  properties  of  the  nervous 
system  are  necessary  to  a  very  simple  action. 

In  drinking,  the  fluid  is  sucked  in  by  the  breath, 
and  when  the  mouth  is  full  we  swallow.  The  water 
is  felt ;  the  lips  are  moulded  into  the  right  form  by 
volition,  and  the  muscles  of  inspiration  combine  to 
draw  in  the  fluid.  In  the  act  of  swallowing*  the 
liquid  would  descend  into  the  windpipe  were  there 
not  a  combination  of  the  muscles  of  respiration  with 
the  apparatus  of  diglutition  to  prevent  it ;  nor  could 
the  lUiid  or  the  solid  morsel  pass  the  diaphragm  with- 
out, a  ainiilar  coincidence  of  activity  and  relaxation 
irat  piirti  aoimated  by  different  system  of  nerves. 
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In  speaking,  it  is  still  more  obvious  that  the  act  of 
respiration  must  become  voluntary,  in  order  to  push 
out  the  breath,  in  combination  with  the  contractions  o/ 
the  larynx,  and  tongue  and  lips,  for  producing  sound, 
and  more  especially  articulate  language. 

The  respiratory  system  must  be  exercised  under  an 
instinctive  and  involuntary  impulse,  as  in  breathing 
during  sleep,  and  insensibility.  But  it  must,  at  certain 
times,  be  associated  into  voluntary  actions.  By  fore- 
seeing this  difficulty  we  shall  avoid  the  danger  of 
pushing  the  investigation  of  the  anatomy  too  far ;  or 
of  throwing  a  doubt  over  important  cUscoveries  by 
attempting  too  much. 

After  the  investigation  of  the  regular  system  of 
nerves  of  sensation  and  voluntary  motion,  the  question 
that  had  so  long  occupied  me,  viz. — ^what  is  the  ex- 
planation of  the  excessive  intricacy  of  the  nerves  of 
the  face,  jaws,  throat,  and  breast?  became  of  easy 
solution.  These  nerves  are  agents  of  distinct  powers ; 
and  they  combine  the  muscles  in  subserviency  to  dif- 
ferent functions. 

As  far  as  regards  motion  and  sensation,  the  original 
and  symmetrical  nerves  appeared  sufficient  to  the  con- 
catenation of  the  muscles.  By  them  creatures  feel 
pain,  and  move  and  withdraw  themselves  from  injury. 
But  these  nerves  are  not  capable  of  (that  is  to  say, 
were  not  designed  for)  the  vital  act  of  respiration,  far 
less  from  smelling,  speaking,  singing,  laughing,  in 
which  several  acts  the  respiratory  system  is  brought 
into  activity. 

As  animals  rise  in  the  scale  of  beings,  new  organs 
are  bestowed  upon  them.  And  as  new  organs  and 
new  functions  are  superadded  to  the  original  consti- 
tution of  the  frame,  new  nerves  are  given  also,  and 
new  sensibilities,  and  new  powers  of  activity. 

In  the  act  of  respiration  we  see  a  succession  of 
regular  motions  extending  to  a  great  part  of  the  animal 
machinery ;  we  perceive,  at  one  glance,  that  this  is  a 
new  species  of  activity,  and  that  this  new  energy  must 
be  derived  from  a  source  different  from  locomotive 
poweig.    Looking  to  the  simultaneous  motions  of  the 

B  B  4 


376  OF   THE    SYSTEM    OF   NERVES 

abdomen,  thorax,  neck,  throat,  lips,  and  nostrils,  in 
breathing,  it  is  obvious,  in  the  first  place,  that  they 
must  be  animated  by  nerves  partaking  of  similar 
powers  ;  and  that  these  nerves  must  have  a  centre 
somewhere,  so  tliat  they  may  be  simultaneously  and 
equally  excited,  and  give  a  uniform  impulse  to  the 
muscles  of  respiration. 


A  the  Pons  Varolii  ;  B  Corpus  Pyramidale  ;  C  Corpus 
D  the  Spina]  Accessory  nerve ;  E  Par  V&gum ;  F  Glossc 
genl  nerve  ;  G  Portio  Dura  of  rhe  seventh  ;  H  Fourth  Nerve. 

All  these  are  respiralory  nerves,  arisins-  in  a  line  from  the 
column. 


The  reader  will  now  understand  the  course  of  my 
reflections,  wlien  1  observed  that  tliere  were  certain 
nerves  arising  from  a  distinct  column  of  tite  spinal 
marrow,  not  only  different  from  the  spinal  nerves, 
but  unlike  cither  of  the  roots  of  the  spinal  nerves  ; 


Olivare;      ^^H 
-Pbacyn-     ^^H 

the  sama     ^^H 


I 
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and  that  they  had  their  roots  in  a  row  or  regular  series. 
After  the  course  of  the  enquiry  which  I  have  described, 
it  was  natural  to  suppose  that  these  nerves  must 
have  a  distinct  function,  and  what  so  probable  as  that 

pointed  out  by  their  course  and  distribution  ?  viz 

that  they  were  connected  with  the  offices  of  respira- 
tion. Observing  that  the  .Spinal  Accessory  ner\e, 
the  Par  Vagura,  the  Glosso-Pharyngeal  nerve,  the 
Portio  Dura  of  the  seventh  or  respiratory  nerve  of 
the  face,  and  the  Fourth  Nerve,  arose  in  a  distinct 
tract  and  in  sequences,  I  conceived  that  they  offered 
themselves  as  fair  subjects  of  experiment;  and  that 
by  an  experiment  the  question  would  be  determined, 
viz. — -wnether  or  not  these  five  nerves  connected  the 
remote  parts  to  which  they  were  distributed  in  the 
act  of  respiration. 

The  consideration  of  the  course  of  the  Par  Vaguni 
(E)  gave  countenance  to  this  idea,  and  the  comparative 
anatomy  of  the  nerve  confirmed  it.  On  comparing 
the  experiments  that  had  been  made  from  time  to  time 
on  this  nerve,  all  conspired  to  show  that  its  use  was 
to  combine  the  proper  organs  of  respiration  ;  while 
the  other  nerves  (as  D  F  G  H)  were  intended  to  draw 
the  exterior  apparatus  of  muscles  into  sympathy  with 
the  heart  and  lungs.  Experiments  fully  confirmed 
these  opinions. 

In  this  course  of  enquiry  it  was  natural  to  ask  why 
the  Spinal  Accessory  of  authors  (D)  arose  from  the 
spinal  marrow  in  the  neck  ?  why  it  ascended  into  the 
head,  to  join  itself  with  the  Par  Vagum,  instead  of 
following  the  direct  and  short  route  to  its  destination 
on  the  muscles  of  tlie  neck  and  shoulder,  like  the 
spinal  nerves?  I  divided  its  branches  in  the  living 
animal,  and  by  that  means  cut  off  certain  muscles ' 
from  partaking  in  the  act  of  breathing,  while  they 
retained  their  office  under  the  other  nerves  j  that  is, 
they  remained  under  the  direction  of  the  will  when 
they  had  ceased  to  be  influenced  by  the  lungs. 

Directed  in  the  next  place  to  the  Portio  Dura  (G),  i 

II  wished  to  answer  the  question,  Why  does  the  nerve       ^^d 
which  supplies  the  muscles  of  the  face  take  an  origin       ^H 
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and  a  course  different  from  the  Fifth  Nerve  destined 
to  the  same  parts  ?  By  experiment  I  proved  that  this 
was  the  respiratory  nerve  of  the  face  :  and  by  in- 
ference I  concluded,  that  it  had  the  origin  we  see, 
and  took  its  course  with  the  respiratory  nerves ;  be- 
cause it  was  necessary  to  the  association  of  the  muscles 
of  the  nostrils,  cheek,  and  lips,  with  the  other  muscles 
used  in  breathing,  speaking,  &c.  For  this  reason  it 
was  associated  with  the  root  of  the  Eighth  Pair  in- 
stead of  the  Fifth. 

The  course  of  enquiry  into  the  functions  of  the 
branches  of  the  Portio  Dura  which  go  to  the  eyelids, 
led  me  to  make  observations  on  the  motions  of  the 
eyeball ;  and  finally  directed  me  to  the  Fourth  Nerve 
(H)  to  account  for  the  sympathetic  motions  of  the 
eyeball  in  combination  with  the  other  parts  moved  in 
the  excited  state  of  respiration. 

I  may  here  observe,  that  on  thrusting  a  pin  or  the 
probe  into  the  substance  of  the  medulla  oblongata 
near  the  root  of  the  Portio  Dura  (G),  and  then  turn- 
ing to  tlie  other  side,  we  shall  find  that  we  have  thrust 
betwixt  the  roots  of  the  Fourth  Nerve.* 

This  intricate  subject  is  discussed  in  the  last  of  the 
series  of  papers  given  to  the  Royal  Society,  and  re- 
published in  this  volume* 

Nothing  can  better  prove  the  importance  of  the 
principles  laid  down  in  the  beginning  of  this  exposi- 
tion than  the  explanation  which  it  offers  of  the  seeming 
intricacy  of  the  nerves  of  Ae  orbit  and  of  the  whole 
head  and  face ;  and  the  variety  of  curious  facts  which 
it  brines  to  light  These,  as  I  have  said,  are  detailed 
in  the  last  of  these  papers. 

It  appears,  then,  that  there  are  four  nerves  coming 
out  of  a  track  or  column  of  the  spinal  marrow,  from 
which  neither  the  nerves  of  sensation,  nor  of  common 
voluntary  motion,  take  their  departure.  Experiment 
further  proves,  that  these  nerves  excite  motions  de- 
pendent on  the  act  of  respiration. 

There  can  be  no  hesitation  or  doubt  ihat  as  far  as 

finl  ^  ^^®  indicated  the  course  of  the  Fourth  Nerve  by  a  dotted 
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the  neck,  throat,  face,  and  eyes  depend  ota,  or  are 
related  to  the  actions  of  respiration,  it  is  through  these 
nerves  that  they  are  so  associated. 

1  have  been  always  desirous  of  stating,  that  the 
absolute  proofs  stop  here,  and  that  the  rest  is  hy- 
pothesis. 1  imagine  that  the  same  column  or  track 
which  gives  origin  to  the  fourth,  seventh,  glosso- 
pharyngeal, par  vagum,  and  spinal  accessory  nerves, 
is  continued  downward  along  the  lateral  part  of  the 
spinal  marrow,  and  that  it  affords  roots  to  the  spinal 
nerves,  constituting  them  respiratory  nerves,  as  well 
as  nerves  of  motion  and  sensation  ;  and  that  it  es- 
pecially supplies  the  roots  of  the  diaphragmatic  nerve, 
and  the  external  respiratory  nerve. 

The  spinal  nerves  are  adequate  to  the  gentle  and 
uniform  motions  of  respiration,  but  not  to  the  asso- 
ciated actions  of  respiration.  Thus,  when  a  creature 
cries,  or  a  n^an  speaks  or  sings,  the  muscular  effort 
is  not  in  the  muscles  of  the  thorax  only,  and  directed 
by  the  intercostal  nerves  ;  but  the  shoulders  are  raised 
and  the  thorax  expanded  by  the  influence  of  the 
spinal  accessory  nerve,  and  the  external  respiratory 
nerves.  The  larynx  is  excited  by  the  branches  of  the 
par  vagum  called  laryngeal*  The  cheeks,  lips,  and 
nostrils  are  directed,  by  the  Portio  Dura  and  the 
Fourth  Nerves. 

It  is  remarkable  that  in  the  investigation  of  thia 
subject  every  nerve  and  twig  of  nerve  is  accounted  for, 
and  its  office  explained^  with  the  exception  of  certain 
divisions  of  the  sixth  nerve  of  the  brain. 

EXPLANATION  OF  PLATE  IL 

A  Cerebrum. — B  Cerebellum. — C  C  Spinal  Marrow. — D  Tongue. 
— E  Lar3rnx. — F  Bronchia.— G  Heart. — H  Stomach. — I  Dlaphragrm. 

Ill  Par  Vagum,  arising  by  a  single  set  of  roots,  and  passing  to 
the  larynx,  the  lungs,  heart,  and  stomach. 

2  2  Superior  laryngeal  branches  of  the  par  vagum. 

3  Recurrent  or  inferior  laryngeal  of  the  par  vagum. 
4*  Pulmonic  plexus  of  the  par  vagum. 

5  Cardiac  plexus  of  the  par  vagum. 

6  Gastric  plexus  or  corda  ventriculi  of  the  par  vagum. 

-  7  Fourth  nerve  a  branch  of  this  system  to  the  trochlearis  muscle. 
8.  Respiratory  nerve  or  portio  dura  to  the  muscles  of  the  face, 
arising  by  a  series  of  single  roots. 
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9  Branches  of  the  g]o880-phar3mgeal. 

10  Origins  of  the  superior  external  respiratory  or  spinal  acces- 
sory nerve. 

11  Branches  of  the  last  nerve  to  the  muscles  of  the  shoulder. 

12  12  12  Internal  respiratory,  or  the  phrenic  to  the  diaphragm. 
The  origins  of  this  nerve  may  be  seen  to  pass  much  higher  up 
than  they  are  generally  described. 

1 3  Inferior  external  respiratory  to  the  serratus  magnus. 

It  was  said  that  we  understand  the  use  of  all  the 
intricate  nerves  of  the  body,  with  the  exception  of 
the  sixth.  The  sixth  nerve  stands  connected  with 
another  system  of  nerves  altogether  j  I  mean  the 
system  hitherto  called  the  sympathetic,  or  sometimes 
the  ganglionic  system  of  nerves ;  and  of  this  system 
we  know  so  little,  that  it  cannot  be  matter  of  surprise 
if  we  reason  ignorantly  of  the  connection  of  th^  sixth 
with  it. 

On  reviewing  the  whole  nerves  of  the  human  body, 
the  sensitive,  motor,  and  respiratory  systems  com- 
bined, surely  these  views  come  strongly  recommended. 
They  present  a  series  of  facts  unexampled  for  their 
number  and  importance.  Such,  for  instance,  as  the 
distinct  functions  of  the  nerves  of  the  face ;  the  fact 
that  all  sensibility  in  the  head  and  face  depends 
solely  on  the  fifth  nerve ;  the  singular  circumstance, 
that  the  common  sensibility  of  the  whole  frame  results 
from  a  series  of  ganglionic  nerves  extending  from 
the  head  to  the  sole  of  the  foot;  that  the  act  of 
respiration  in  the  face,  nostrils,  throat,  &c.  results 
from  a  series  of  nerves  differing  from  the  common 
nerves :  and  last  of  all,  it  will  not  be  said  that  I  have 
left  the  question  unresolved  with  which  I  set  out, 
viz.,  the  cause  of  the  intricacy  of  the  nerves  of  the 
face,  neck,  and  chest  I  have  shown  that  the  same 
part,  as  for  example  the  tongue,  has  different  nerves 
suited  to  its  different  ftmctions ;  and  that  the  intri- 
caqr  arises  from  the  interweaving  of  the  branches  of 
dirorent  systems.  But  all  this  has  an  easy  explanation 
when  we  know  the  properties  of  the  columns  from 


^!^  they  proceed, 

**iwe  were  no  facts  to  give  proof  of  the  truth 
**'^  which  I  have  presented,  it  would  surely 
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be  enough  to  recommend  it,  that  a  subject  which  has 
been  hitherto  difficult,  and  intricate,  and  forbidding, 
has,  by  means  of  it,  become  interesting,  simple,  and 
satisfactory. 


1 


INTRODUCTORY  VIEW  OF  THE  ANATOMY  OF 
THE  BRAIN. 

The  brain  is  a  mass  of  soft  matter,  in  part  of  a  white 
colour,  and  generally  striated  ;  in  part  of  a  grey  or 
cineritious  colour,  which  has  no  fibrous  appearance. 
It  has  grand  divisions  and  subdivisions  :  and  as  the 
forms  exist  before  the  solid  bone  incloses  the  brain ; 
and  as  the  distinctions  of  parts  are  equally  observable 
in  animals  whose  brain  is  surrounded  with  fluid,  they 
evidently  are  not  accidental,  but  are  a  consequence 
of  internal  structure. 

On  examining  the  grand  divisions  of  the  brain  we 
are  forced  to  admit  that  there  are  four  brains.  For 
the  brain  is  divided  longitudinally  by  a  deep  fissure ; 
and  the  line  of  distinction  can  even  be  traced  where 
the  sides  are  united  in  substance.  Whatever  we  ob- 
serve on  one  side  has  a  corresponding  part  on  the 
other ;  and  an  exact  resemblance  and  symmetry  is 
preserved  in  all  the  lateral  divisions  of  the  brain. 
And  so,  if  we  take  the  proof  of  anatomy,  we  must 
admit  that  as  the  nerves  are  double,  and  the  organs 
of  sense  double,  so  is  the  brain  double ;  and  every, 
sensation  conveyed  to  the  brain  is  conveyed  to  the 
two  lateral  parts,  and  the  operations  performed  must 
be  done  in  both  lateral  portions  at  the  same  moment. 

I  speak  of  the  lateral  divisions  of  the  brain  being 
distinct  brains  combined  in  function,  in  order  the 
more  strongly  to  mark  the  distinction  betwixt  the 
anterior  and  posterior  grand  divisions.  Betwixt  the 
lateral  parts  there  is  a  strict  resemblance  in  form  and 
substance  :  each  principal  part  is  united  by  transv-erse 

I       tracts  of  medullary  matter ;   and  there  is  every  pro-     ^^J 
vision  for  their  acting  wiUi  perfect  sympathy.      On    ^^M 
M 
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the  contrary,  the  cerebrum,  the  anterior  grand  di^-ision, 
and  the  cerebellum,  the  posterior  grand  division,  have 
alight  and  indirect  connection.  In  form  and  division 
of  paj'ts,  and  arrangement  of  white  and  grey  matter, 
there  is  no  resemblance.  There  is  licre  nothing  of 
that  symmetry  and  correspondence  of  parts  which  is 
so  remarkable  betwixt  the  right  and  left  portions. 

After  observing  the  great  divisions  of  (he  brain, 
the  distinctions  observable  in  its  substance  demand 
our  attention.  All  the  outer  surface  of  the  cerebrum 
and  cerebellum  is  of  a  grey  or  cineritious  colour. 
Certain  central  spots  oi'  the  cerebrum  and  cerebellum 
present  the  same  appearance.  The  ganglions  have 
also  cineritious  coloured  matter  in  their  composition  ; 
it  is  foimd  in  the  spinal  marrow  and  in  some  of  the 
neries. 

Encompassed  by  the  grey  cortical  matter,  there  is  a 
large  central  portion  of  white  matter,  commonly  called 
the  medullary  substance  of  the  brain.  This  white  sub- 
stance is  striated,  and  the  strise  have  a  regular  order. 

First  qrand  order  of  stkle.  —  The  stria?  which 
first  attract  attention  are  those  which  run  across  from 
side  to  side  of  the  brain  :  they  form  the  media  of 
Gomrounication  betwixt  the  two  lateral  divisions. 

In  the  cerebrum,  we  find  these  stride  converging 
from  tlie  circumference  towards  the  centre,  and  ac- 
cumulated in  the  centre  to  form  the  great  commis- 
sure. In  the  cerebellum,  the  same  convergence 
takes  place,  and  the  commissure  formed  is  what  is 
called  the  poss  varolii. 

Seco.vd  grand  order  of  sthi*.  —  From  the  inner 
surface  of  the  cineritious  or  cortical  matter,  stria;  of 
medullary  matter  descend  towards  tlie  base  of  the 
^""  '^''^■^'  ''^"'^■^■■g^  a«  they  descend  ;  and  Uie 
striate*  structure  becoming  more  distinct  and  more 
resembling  the  nerves,  thev  at  last  appear  extricated 
whal  <^"^ering  of  the  cineritious  matter,  and  are 

-Vs  th  """  ^"""^  ^^«E»«'  snd  CRURA  CEBEBELLI. 

stiitt   ^r   ^'[^^'^  cerebri  are   fornted  by  the  descending 

formed  bv  «h  *'^'*''"""«    ^   are    the    crura   cerebelU 

y  the  descending   aud    converging   fibres 
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the  medullary  matter  of  the  cerebellum.  Certain 
cineritious  masses  (insulated  from  the  great  cortical 
mass  of  the  same  colour)  are  observable  in  the 
course  of  these  medullary  striae:  these  masses  have 
hitherto  received  the  names,  corpora  striata,  tha- 

LAMI  nervorum  OPTICORUM,  CORPORA  DENTICULATA, 
CORPUS  NIGRUM,  &C. 

If  we  continue  to  trace  the  crura  of  the  cerebrum, 
we  shall  find  them  still  converging  and  assuming  a 
smaller  diameter,  and  passing  under  the  commissure 
of  the  cerebellum  (or  pons  Varolii),  and  joining  to  the 
crura  cerebelU  they  are  prolonged  into  the  portion 
called  MEDULLA  OBLONGATA,  and  this  last  portion 
contracting  again  is  continued  into  the  spinal  mar- 
row or  medulla  spinalis.  The  medulla  spinalis  has 
a  central  division,  and  also  a  distinction  into  anterior 
and  posterior  fasciculi,  corresponding  with  the  ante- 
rior and  posterior  portions  of  the  brain.  Further,  we 
can  trace  down  the  crura  of  the  cerebrum  into  the 
anterior  fasciculus  of  the  spinal  marrow,  and  the  crura 
of  the  cerebellum  into  the  posterior  fasciculus. 

Since  the  time  of  Galen  down  to  Cuvier,  anato- 
mists have  been  in  the  use  of  describing  the  medullary 
matter  as  descending  and  passing  out  to  form  the 
medulla  oblongata.  But  there  are  some  authors  in 
the  present  day  who  choose  to  consider  the  matter  as 
entirely  the  reverse :  the  spinal  marrow  they  would 
describe  as  the  trunk  from  which  the  brain  expands, 
and  they  trace  the  different  divisions  of  the  brain  from 
the  several  cords  or  columns  of  the  spinal  marrow. 
What  is  there  in  the  spinal  marrow  that  it  should 
constitute  that  root  from  which  the  brain  is  formed* 
The  spinal  marrow  consists  of  the  nervous  centre 
which  orders  the  actions  of  respiration,  and  besides 
this,  it  is  nothing  but  the  cord  of  nerve  leading  to  the 
inferior  parts  of  the  body.  There  is  nothing  here 
then,  which  should  in  an  e^ecial  manner  be  connected 
with  the  encephalon  or  organ  of  the  mind.  On  the 
other  hand,  philosophers  say  truly  that  the  powers  of 
the  mind  are  developed  through  the  organs  of  the 
senses,  aod  if  we  consider  how  closely  related  the 
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the  contnuy,  the  aretnm,  1».'»«»™  S^^f'Sto 
and  the  JebeUum.  the  po't'ri"^ -".^"f '5  ,2 
riight  and  indiiect  connection.  &  *• »» '"S?/ ^„  ''S, 
of^  and  an.ngen.ent  <^whi»- ^ j/ ^'^^^  f^ 
there  «  no  resemblane^  Th'  .-^^^  sense,  ^th  the 
that  symme  ry  and  corrMp'  .,^^^  extmnities,  and 
«>  remarkable  betmxt  the       ,y^^^,  ,   ,„ j  '^h^^ 

After  observing  the  .  .^.r  «  ^^__^j.,^j^  „^^  ^^_^ 
the  distinctions  oW  .  -.i^V  the  brain  continue 
our  attentton.  All  ti^v'^f^e  senses  exnand,  and 
and  cerebeUum  ■»  .^J^'  „„  corresponSnce  with 
Certain  central  »p  ff/l^jjf  ,he  senses.  Surely  that 
present  the  •^,.4'^J:?«jc«lopement  of  which  corre- 
aUo  raientio.-  ,®.  f„%,  of  sense,  must  be  direcUy 
,t  IS  fennd  ^iT'f  But  if  there  be  portions  of 
nenrei.  i/f/iiL,  evolved,  and  increase,  and  finally 

tncor      /J^^^^j  size  of  the  cerebrum  and  cere- 

^^  ^'  i^Je^"™*"  ^^^ '  *"^  ^^  ^^^  ^^^^  °o 
the  n"  j/'/^to  the  developement  of  these  organs  of 
•'^  ^J^jjf  they  bear  an  intimate  corresp6ndence 
■  >^^fvelopement  of  the  powers  of  the  mind  ; 
'Smi^  conclusion  is,  that  tliey  constitute  the 
'        >^^d  more  important  parts  of  the  brain. 

!r 
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jidysiologists  have  been  mistaken  in   supposing  it 

^jgsaiy  to  prove  sensibility  in   those   parts  of  the 

'Jn  which  tney  are  to  suppose  the  seat  of  the  intel- 

tactual  operations.     We  are  not  to  expect  the  same 

pbenotnena  to  result  from  the  cutting  or  tearing  of  the 

^ain  as  from  the  injury  to  the  nerves.     The  function 

oi  the  one  is  to  transmit  sensation  \  the  other  has  a 

higher  operation.     The  powers  of  the  organs  of  sense 

are  different ;  the  sensibilities  of  the  parts  of  the  body 

are  very  various.     If  the  needle  piercing  the  retina 

during  the  operation  of  couching  give  no  remarkable 

pain,  except  in  touching  the  common  coats  of  the  eye, 

ought  we  to  imagine  that  the  part  which  is  the  seat  of 

•her  operations  of  the  mind  should,  when  injured. 


/ 
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^exhibit  sensibility,  when  the  nerve  of  vision  does  not  ? 
far  therefore  from  thinking  the  parts  of  the  brain 

^ch  are  insensible,  to  be  parts  inferior,  (as  every  part 
^s  use,)  I  should  even  from  this  be  led  to  imagine 
ley  had  a  higher  office.  And  if  there  be  certain 
\f  the  brain  which  are  insensible,  and  other  parts 
jh  being  injured  shake  the  animal  with  convulsions, 
.nibiting  phenomena  similar  to  those  of  a  wounded 
-nerve,  it  seems  to  follow  that  the  latter  parts,  which 
/  are  endowed  with  sensibility  like  the  nerves,  are 
similar  to  them  in  function  and  use ;  while  the  parts 
of  the  brain  which  possess  no  such  sensibility  are 
dijfferent  in  function  and  organization  from  the  nerves, 
and  have  a  distinct  and  probably  higher  operation  to 
perform. 

If,  in  examining  the  structure  of  the  brain,  we  find 
a  part  consisting  of  white  medullary  striae,  and  fasci- 
culated like  a  nerve,  we  should  conclude,  that  as  the 
use  of  a  nerve  is  to  transmit  sensation,  not  to  perform 
any  more  peculiar  function,  such  tracts  of  matter 
are  media  of  communication,  connecting  the  parts  of 
the  brain,  rather  than  the  brain  itself,  and  the  seat 
of  mind.  On  the  other  hand,  if  masses  are  found 
in  the  brain  unlike  the  matter  of  the  nerve,  and 
which  yet  occupy  a  place  guarded  as  organs  of  im- 
portance, and  holding  evidently  important  relations,  we 
may  presiune  that  such  parts  have  uses  different  from 
that  of  merely  conveying  sensation ;  we  may  rather 
look  upon  such  parts  as  the  seat  of  the  higher  powers. 

Agam,  if  those  parts  of  the  brain  which  are  directly 
connected  with  the  nerves,  and  which  resemble  them 
in  structure,  give  pain  when  injured^  and  occasion 
convulsion  to  the  animal,  as  the  nerves  do  when  they 
are  injured  ;  and  if,  on  the  contrary,  suchparts  as  are 
more  remote  from  the  nerves,  and  of  a  different  struc- 
ture, produce  no  such  effect  when  injured;  we  may 
conclude,  that  the  office  of  the  latter  parts  is  more 
allied  to  the  intellectual  operations,  less  to  mere 
sensation. 

When  we  compare  the  structure  of  the  brain  in 
difibrent  animals,  we  find  that  in  certain  lower  classes 
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operations  of  the  mind  are  to  the  impressions  received 
through  the  nerves  of  sense,  we  must  be  inclined  to 
trace  these  nerves  into  the  base  of  the  brain,  and  look 
for  the  principal  organ  of  the  brain  by  following  the 
tracts  or  these  nerves  into  its  substance.  Comparative 
anatomy  will  exhibit  the  nerves  of  the  senses  with  the 
organs  of  the  senses  at  their  further  extremities,  and 
the  ganglia  at  their  nearer  extremities :  and  when 
these  ganglia  run  together,  they  constitute  the  brain. 
We  ought  to  enquire  what  parts  of  the  brain  continue 
to  enlarge  as  the  organs  of  the  senses  expand,  and 
what  parts  of  the  brain  bear  no  correspondence  with 
the  change  of  the  organs  of  the  senses.  Surely  that 
part  of  the  brain,  the  developement  of  which  corre- 
sponds  with  the  nerves  of  sense,  must  be  directly 
connected  with  them.  But  if  there  be  portions  of 
the  brain  which  are  evolved,  and  increase,  and  finally 
assume  the  form  and  size  of  the  cerebrum  and  cere- 
bellum of  the  human  head ;  and  if  these  bear  no 
relation  at  all  to  the  developement  of  these  organs  of 
sense,  whilst  they  bear  an  intimate  correspondence 
with  the  developement  of  the  powers  of  the  mind ; 
the  natural  conclusion  is,  that  they  constitute  the 
higher  and  more  important  parts  of  the  brain. 

OF   THE    CINERITIOUS   MATTER    OF   THE    BRAIN. 

Physiologists  have  been  mistaken  in  supposing  it 
necessary  to  prove  sensibility  in  those  parts  of  the 
brain  which  they  are  to  suppose  the  seat  of  the  intel- 
lectual operations.  We  are  not  to  expect  the  same 
phenomena  to  result  from  the  cutting  or  tearing  of  the 
brain  as  from  the  injury  to  the  nerves.  The  function 
of  the  one  is  to  transmit  sensation  ;  the  other  has  a 
higher  operation.  The  powers  of  the  organs  of  sense 
are  different ;  the  sensibilities  of  the  parts  of  the  body 
are  very  various.  If  the  needle  piercing  the  retina 
during  the  operation  of  couching  give  no  remarkable 
pain,  except  in  touching  the  common  coats  of  the  eye, 
ought  we  to  imagine  that  the  part  which  is  the  seat  of 
the  higher  operations  of  the  mind  should,  when  injured. 
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exhibit  sensibility,  when  the  nerve  of  vision  does  not? 
So  i'ar  therefore  from  tliinking  the  paits  of  the  brain 
which  are  insensible,  to  be  parts  inferior,  (as  every  part 
has  its  use,)  I  should  even  from  this  be  led  to  imagine 
that  they  had  a  higher  office.  And  if  there  be  certain 
parts  of  the  brain  which  are  insensible,  and  other  parts 
which  being  injured  shake  the  animal  with  convulsions, 
exhibiting  phenomena  similar  to  those  of  a  wounded 
nerve,  it  seems  to  follow  that  the  latter  parts,  which 
are  endowed  with  sensibility  like  the  nerves,  are 
similar  to  them  in  function  and  use ;  while  the  parts 
of  the  brain  which  possess  no  such  sensibility  are 
different  in  function  and  organization  from  the  nerves, 
and  have  a  distinct  and  probably  higher  operation  to 
perform. 

If,  in  examining  the  structure  of  the  brain,  wc  find 
a  part  consisting  of  white  medullary  stria*,  and  fasci- 
culated bke  a  nerve,  we  should  conclude,  that  as  the 
use  of  a  nerve  is  to  transmit  sensation,  not  to  perform 
any  more  peculiar  function,  such  tracts  of  matter 
are  media  of  communication,  connecting  the  parts  of 
the  brain,  rather  than  the  brain  itself,  and  the  seat 
of  mind.  On  tlie  other  hand,  if  masses  are  found 
in  the  brain  unlike  the  matter  of  the  nerve,  and 
which  yet  occupy  a  place  guarded  as  organs  of  im- 
portance, and  holding  evidently  important  relations,  wc 
may  presume  that  such  parts  have  uses  different  from 
that  of  merely  conveying  sensation ;  we  may  rather 
look  upon  sucii  parts  as  the  seat  of  the  higher  powers. 
Again,  if  those  parts  of  the  brain  which  are  directly 
connected  with  the  nerves,  and  which  resemble  them 
in  structure,  give  pain  when  injured,  and  occasion 
convulsion  to  the  animal,  as  the  nerves  do  when  they 
are  injured  ;  and  if,  on  the  contrary,  such  parts  as  are 
more  remote  from  the  nerves,  and  of  a  different  struc- 
ture, produce  no  such  effect  when  injured ;  we  may 
H  conclude,  that  the  office  of  the  latter  parts  is  more 
^m  allied  to  the  intellectual  operations,  less  to  mere 
^1       sensation. 

H  When  we   compare  the   structure  of  the  brain   in 

■       different  animals,  we  ijnd  that  in  certain  lower  classes 
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there  are  no  convolutions,  the  surface  of  the  cineri- 
tious  matter  is  uniform.  As  we  ascend  in  the  scale 
of  beings,  we  find  the  extent  of  the  cineritious  matter 
increased.  To  admit  of  this,  it  is  convoluted ;  the 
depth  of  the  sulci  are  the  consequence  of  the  exten-« 
sion  of  the  cineritious  mass ;  and  in  man  above  all 
other  animals  are  the  convolutions  numerous  and  the 
sulci  deep,  and,  consequently,  the  cineritious  mass 
great,  and  its  extension  of  surface  far  beyond  that  of 
all  other  creatures. 

Another  circumstance  which  points  out  the  import- 
ance of  the  cineritious  matter  of  the  brain  is,  that 
every  portion  has  a  fibre  of  medullary  matter  which 
runs  across  and  forms  a  commissure  with  the  corre- 
sponding portion  of  the  opposite  side. 

Unless  the  cineritious  masses  were  important  organs, 
why  should  there  be  commissures  or  nerves  forming 
a  distinct  system  arising  and  terminating  in  nothing  ? 
But  if  we  take  them  as  commissures,  i.  e.  bonds  of 
union  betwixt  the  corresponding  sides  of  the  great 
organ  of  the  mind,  we  at  once  perceive  how  careful 
nature  is  to  unite  the  two  lateral  organs  together,  and 
out  of  two  organs  to  make  one  more  perfect. 

If  we  grant  that  this  cineritious  matter  of  the  brain 
is  an  organ  or  organs  of  importance,  then  we  may  also 
acknowledge  that  the  portions  or  masses  of  cineritious 
coloured  matter  which  we  discover  in  remote  parts  of 
the  nervous  system  minister  to  some  similar  important 
office.  The  ganglia  have  all  cineritious  matter  in  their 
composition ;  and  there  are  portions  of  cineritious 
matter  found  in  the  crura  or  processes  of  the  brain, 
and  in  the  spinal  marrow. 

I  have  found  at  different  times  all  the  internal  parts 
of  the  brain  diseased  without  loss  of  sense ;  but  I 
have  never  seen  disease  general  on  the  surfaces  of 
the  hemispheres  without  derangement  or  oppression 
of  the  mind  during  the  patient's  life.  In  the  case  of 
derangement  of  mind,  falling  into  letharcy  and  stu^ 
pidity,  I  have  constandy  found  the  surface  of  the 
Pfflnifipheres  dry  and  preternaturally  firm,  the  mem- 
'wwie*  separating  from  it  with  unusual  facility. 

•8 
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From  these  considerations  I  must  conclude,  that  the 
cineritioiis  matter  of  the  brain  is  the  seat  of  intellect, 
and  the  medullary  the  subser\'ient  parts. 

At  first  it  is  difficult  to  comprehend,  how  the  part 
to  which  every  sensation  is  referred,  and  by  means  of 
which  we  become  acquainted  with  the  various  sen- 
sations, can  itself  be  insensible  j  but  the  consideration 
of  the  wide  difference  of  function  betwixt  a  part 
destined  to  receive  impressions,  and  a  part  which  is 
the  seat  of  intellect,  reconciles  us  to  the  phenomenon. 
It  would  be  rather  strange  to  find  that  there  was  no 
distinction  exhibited  in  experiments  on  parts  evi- 
dently so  different  in  function  as  the  organs  of  the 
senses,  the  nerves,  and  the  brain.  Wliether  there 
be  a  difference  in  the  matter  of  the  nervous  system, 
or  a  distinction  in  organization,  is  of  little  importance 
to  our  enquiries,  when  it  is  proved  that  their  essential 
properties  are  different,  though  their  union  and  co- 
o|)eration  be  necessary  to  tlie  completion  of  their 
function,  viz.  the  developement  of  the  faculties  by 
impulse  from  external  matter. 


OP   THE    CEREBELLUM. 

Although  the  cerebellum  be  composed  of  the  same 
nervous  matter  with  the  cerebrum,  and  although  there 
be  here  also  the  distinction  of  cineritious  and  medul- 
lary matter,  yet  in  form  and  in  internal  arrangement 
it  is  quite  unlike  the  cerebrum. 

Betwixt  the  lateral  portions  of  the  cerebrum  there 
is  a  strict  resemblance,  and  an  intimate  connection 
is  preserved  by  the  commissures ;  that  is  to  say,  every 
part  is  united  by  transverse  tracts  of  medullary  matter, 
and  there  is  every  provision  for  their  acting  with  per- 
fect sympathy. 

On  the  contrary,  the  cerebrum,  which  is  the  an- 
terior grand  division  of  the  brain,  and  the  cerebellum 
the  posterior  grand  division,  have  slight  and  indirect 
connection.  In  form  and  division  of  parts,  and  in 
the  anangement  of  white  and  grey  matter,  there  is 
no  resemblance  betwixt  tliem  ;  therefore  there  is 
c  c  y 
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nothing  of  that  symmetry  which  is  so  remarkablie  in 
comparing  the  sides  of  the  brain.  There  cannot 
therefore  be  a  correspondence  in  their  functions. 

We  have  already  explained  that  the  cerebrum  has 
connection  with  the  anterior  columns  of  the  spinal 
marrow,  and  the  cerebellum  with  the  posterior  co- 
lumns. And  no  one  has  given  reason  to  doubt  the 
correctness  of  the  statement  that  I  have  made^  that 
the  anterior  column  is  for  motion,  and  the  posterior 
for  sensibility.  If  we  were  to  indulge  in  opinions 
which  we  could  not  bring  to  the  test  of  experiment, 
we  should  say  that  the  cerebrum  had  power  over  the 
motions  of  the  body,  and  the  cerebellum  over  its 
sensibility.  This  only  I  know  for  certain,  that  the 
destruction  of  the  hemisphere  of  the  cerebrum  destroys 
the  motion  of  the  corresponding  part  of  the  body ; 
but  I  have  seen  no  decided  proof  that  the  injury  of 
the  cerebellum  destroys  the  sensibility  of  the  cor- 
respondiuj^  part  of  the  body.  I  have  no  doubt  that 
we  shall  mid  out  the  functions  of  these  different  parts 
of  the  encephalon,  although  the  experiments  made 
hitherto  have  been  rude  and  unsatisfactory. 

OF   THE    MEDULLA    OBLONGATA. 

Although  the  medulla  oblongata  is  in  our  systematic 
works  always  termed  one  of  tiie  three  great  divisions 
of  the  brain,  it  is  in  truth  no  more  than  the  medullary 
matter  which  we  trace  from  the  cerebrum  and  cere- 
bellum into  the  spinal  marrow.  If  we  speak  of  the 
spinal  marrow  as  a  column  of  nervous  matter,  the 
medulla  oblongata  resembles  the  ornamented  capital 
of  that  column. 

Looking  to  future  improvement,  the  great  deside- 
ratum in  the  investigation  of  the  brain  is,  to  ascertain 
which  are  the  essential  and  fundamental  parts,  and 
which  are  the  superadded  parts ;  and,  in  the  next 
place,  to  determine  what  is  the  difference  produced 
on  the  arrangement  of  these  parts^  in  consequence  of 
tib^^animal  possessing  a  spinal  marrow. 

.  formation  oi  the  spinal  marrow  requires  an 
^iBribtnge  in  the  arrangement  of  the  nervous  sys- 
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teni,  both  brain  and  nerves.  When  there  is  a  spinal 
marrow  there  is  a  cerebelhim,  but  none  without  it. 
From  the  cerebrum  and  cerebellum  go  down  processes, 
to  form  the  spinal  marrow.  When  a  spinal  marrow 
is  given,  there  is  a  regular  series  of  nerves,  ansing 
from  it  by  double  origins.  To  what  then  is  owing 
this  remarkable  change  in  the  arrangement  of  the 
nerves  ?  To  the  possession  of  a  regular  apparatus  for 
respiration;  the  respiration  by  ribs,  abdominal  muscles, 
and  diaphragm,  requires  that  distribution  of  nerves 
which  is  bestowed  through  the  spinal  marrow,  and 
thus  influences  the  arrangement  of  the  whole  nervous 
system. 

In  the  lower  animals,  in  insects,  worms,  and  snails, 
there  is  a  nervous  thread  extending  from  one  ganglion 
to  another,  in  all  their  length.  There  is  nothing 
which,  by  its  magnitude,  would  indicate  a  brain  ;  for 
the  ganglion  in  the  head  is  smaller  than  the  ganglions 
in  the  body.  Linnteus  said,  insects  have  no  brain. 
But  wherever  there  is  concatenated  motion,  there  is 
a  brain;  as  in  the  nervous  system  of  the  caterpillar, 
the  worm,  or  the  slug.  If  we  cut  off  the  anterior 
ganglion,  it  will  be  found  that  the  direction  of  motion 
is  lost.  If  a  worm  be  divided,  it  will  have  abundant 
motion  in  the  posterior  division  ;  but  the  anterior  divi- 
sion is  possessed  of  the  power  of  combining,  which 
enables  it  to  remove  itself  from  the  injury  :  the  ante- 
rior portion  will  move  away,  whUe  tlie  posterior  twists 
itself  in  the  same  spot.  The  ner\oU3  system  of  in- 
sects is  full  of  interest;  as  we  see  an  exact  adapta- 
tion of  the  nerves  to  the  organs  and  muscles,  and 
a  dependence  of  the  brain  upon  the  arrangement  of 
the  nerves.  It  is  interesting  to  see,  in  the  change 
from  the  larva  to  the  winged  state,  how  the  brain, 
ganglions,  and  nerves  accompJby  these  changes  of 
the  organs  of  motion. 

Notwithstanding  that  the  brain  in  the  lower  crea- 
tures is  distinguished  as  the  source  of  volition,  in 
them  it  is  not  of  the  same  value  to  life  as  in  the 
higher  animals.  In  man  it  is  not  only  beyond  calcu- 
lation great  in  its  appropriate  energies,  but,  as  a 
c  c  3 
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vital  part,  it  is  of  the  first  class,  and  second  only  to 
the  stomach. 


OF  THE  MEMBRANES  OF  THE  BRAIN, 

AND 

OF  THE  SUBSTANCE  AND  TEXTURE   OF  THE  BRAIN 

ITSELF. 

OF    THE    DURA    MATER. 

Many  authors,  while  they  describe  the  cranium  as 
containing  the  brain,  conceive  that  it  also  gives  it 
shape.  But  the  brain  is  formed  before  the  bones 
which  invest  it.  The  first  thing  that  we  observe  in 
the  embryo  is  the  disproportionate  size  of  the  brain  to 
the  diminutive  body.  The  ossification  of  the  bones 
of  the  skull  is  a  gradual  process.  The  brain,  already 
formed,  is  invested  with  the  strong  membranes;  and 
betwixt  the  laminss  of  the  outer  membrane  the  points 
of  ossification  commence,  and  are  not  completed  until 
the  ninth  year.  The  bony  matter,  which  is  deposited 
betwixt  the  layers  of  this  membrane,  retains  a  firm  * 
connection  and  interchange  of  vessels  with  the  now 
apparently  distinct  membranes  on  its  inner  and  outer 
surfaces.  The  outer  layer,  which  is  so  strong  in 
children  newly  bom,  becomes  the  delicate  pericranium, 
whilst  the  inner  layer  is  the  dura  mater.  Thus  we 
find  that  the  bones  of  the  head  are  moulded  to  the 
brain,  and  the  peculiar  shapes  of  the  bones  of  the 
head  are  determined  by  the  original  peculiarity  in 
the  shape  of  the  brain.* 

This  view  corrects  an  error  into  which  many  have 
fallen,  that  the  dura  mater  and  the  vessels  ramifying 
upon  it  impress  their  form  upon  the  solid  bones,  and 
wear  channels  upon  their   surface  by  their  incessant 

*  Certainly  the  skull  is  adapted  to  the  form  of  the  braiD.  But 
there  is  a  deeper  question  which  our  craniologists  have  forgotten. 
I>  tlie  brain  constituted  in  shape  with  a  reference  to  the  future 
*^yrm  of  the  head  ?    No  doubt  it  is. 


h*b 


OF   THE    MEMBRANES    OF   THE    BRAIN.  391 

pulsation.  The  membranes  and  vessels  precede  the 
formation  of  the  bone,  and  the  osseous  matter  is  de- 
posited so  as  to  be  moulded  round  the  vessels.* 

Thus  the  dura  mater  may  be  considered  as  the  inter- 
nal pericranium,  t 

The  dura  mater  t  is  a  firm  opaque  membrane  of 
considerable  thickness.  —  When  the  skull-cap  is  torn 
oS,  and  it  is  cleaned  from  the  blood  which  escapes 
from  the  ruptured  vessels,  it  is  seen  marbled  with  azure 
and  rosy  colours.  Its  outer  surface  is  rough,  from  the 
adhesions  to  the  bone  being  torn  up :  but  on  the  sur- 
fkce  lying  in  contact  with  the  brain,  it  is  smooth, 
shining,  and  of  a  pearl  colour. 

Althougti  the  dura  mater  is  really  the  strongest 
membrane  of  the  body,*  it  is  yet  divisible  into  laminae ; 
these  are  firmly  connected  by  the  intertexture  of  strong 
fibres.  Most  anatomists  describe  it  as  composed  of 
two  laminse.  §  Some,  however,  describe  three  laminae  : 
the  outer  lamina,  or  squamosa ;  the  middle^  or  filamen- 
tosa ;  and  the  internal  (being  smooth  and  uniform), 
the  lamina  membranosa.  ||  But  to  separate  the  dura 
mater  into  such  laminae,  it  will,  I  believe,  be  necessary 
to  dry  it  and  tear  it  into  shreds.  No  doubt  it  may  be 
possible  thus  to  tear  it,  as  some  have  done,  into  four, 
six,  seven,  or  even  eight  laminae  or  squamae.    It  is  to 

*  Albini  Acad.  Anat.  '<  Quomodo  cranium  crescendo  accom- 
modat  se  eis  quffi  continet." 

Fischer,  Dissertatio  de  modo  quo  ossa  se  vicinis  accommodant 
partibus. 

f  Some  regard  only  its  external  lamina  as  the  internal  pericra* 
nium.  Haller,  t.  iv.  p.  92.  Fallopius  first  viewed  the  dura  mater  in 
this  light,  and  he  is  followed  by  tlie  best  anatomists. 

X  The  membranes  of  the  brain  have  the  name  of  maier,  because 
they  defend  the  brain,  and  protect  its  tender  substance ;  or,  accord- 
ing to  some  anatomists  of  the  Arabian  school,  because  the  other 
membranes  of  the  body  are  produced  from  them.  Before  Galen,  the 
term  Meninx  was  common  to  all  the  membranes  of  the  body,  after- 
wards it  was  appropriated  to  those  of  the  brain. 

§  Soemmerring  Corp.  Hum.  Fabrica,  t.  iv.  p.  26.  Haller,  t.  iv. 
II  M alacarne,  p.  22.  It  is  described  as  partly  tendinous,  partly  liga« 
mentous ;  that  is  to  say,  of  a  nature  resembhng  these,  yet  not  alto- 
gether the  same.  Vicq  d'Azyr  found  it  separated  by  purulent 
matter  into  two  laminae,  the  fibres  of  which  had  a  different  direction. 
Acad,  des  Sciences,  An.  1781,  p.  497.  —  Bartholin  Sp.  Histor.  Ana- 
tomix. 

C  C  4 
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be  regretted  that  anatomists  should  have  been  proud 
of  such  dissections. 

The  dura  mater  is  insensible,  as  we  prove  by  the 
operation  of  trepan ;  it  has,  in  the  way  or  experiment, 
been  pricked  and  injured  by  every  possible  contiivance, 
by  mechanical  and  by  chemical  stimulants;  yet  the 
animals,  the  subjects  of  such  cruel  experiments,  have 
given  no  sign  of  pain.  •  Before  the  fact  of  the  insen- 
sibility of  the  dura  mater  was  thus  established,  phy- 
sicians regarded  this  membrane  as  the  seat  and  origin 
of  many  diseases,  t 

Formerly  the  natural  connection  of  the  skull  and 
dura  mater  was  so  resolutely  denied,  so  hotly  contested 
among  the  various  parties  in  anatomy  and  surgery,  that 
we  might,  by  reading  their  disputes,  almost  doubt  one 
of  the  plainest  and  most  obvious  facts,  were  not  the 
closeness  of  this  connection  sufficiently  proved  by  the 
manner  of  the  original  formation  of  the  cranium,  and 
by  the  bleeding  surface  of  the  dura  mater  when  the 
bone  is  raised ;  or,  if  further  proof  be  required,  we 
may  macerate  these  bones  and  their  membranes  in 
acids,  when  the  laminse  of  the  dura  mater  will  be  seen 
intimately  connected  with  the  bone^  while  the  pericra- 
nium and  outer  laminse  of  the  dura  mater  are  seen  to  be 
continued  into  each  other  t,  by  the  intermediate  cellular 
texture  in  which  the  earth  of  the  bones  was  lodged.  § 

The  dura  mater  adheres  more  firmly  to  the  bone  in 
young  subjects,  because  the  bone  is  yet  imperfect,  and 
Its  surface  spongy  and  rough ;  and  for  the  same  rea- 
son it  is  more  firmly  attached  to  the  skull  in  the  chro- 
nic hydrocephalus,  because  the  ossification  is  imperfect. 

*  Zinn.  Exper.  circa  corpus  callosum,  cerebellum,  duram  menin- 

fem.  —  M€m.  par  Haller  sur  les  Parties  sensibles  et  irritables. — 
^egny,  Journal  de  M€d.  An.  l.p.  16. 

t  See  Hoffinan.  Med.  Ration,  part  2.  sec.  ii.  c.  1.  §  2.  and  Boneti 
Sepulch.  Anat.  lib.  i.  sec.  i. 

X  Vicq  d'Azyr,  M^m.  de  I'Acad.  Roy.  1781,  p.  497,  and  Mala- 
came  (Aderenze  della  D.  M.  alle  pareti  interne  del  cranio),  p.  2^» 
'(  Taking  a  portion  of  the  dura  mater  betwixt  the  finger  and 
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It  frequently  adheres  so  firmly  to  the  skuU-cap,  as  to 
leave  its  outer  lamina  adhering  to  the  skull  when  it  is 
raised. 

GLANDS   OF   THE    DURA    MATER. 

Upon  the  external  surface  of  the  dura  mater  there 
are  little  holes,  from  which  emerge  fleshy-coloured 
papilliB,  and  which,  upon  examining  the  skull-cap,  wiU 
be  found  to  have  corresponding  fovea;.  These  are  the 
glandulsc  Pacchioni."  They  are  in  number  from  ten  to 
fifteen  t  on  each  side,  and  are  seen  chiefly  lateral  to 
the  course  of  the  longitudinal  sinus.  These  bodies 
were  supposed  by  Pacchioni  to  be  glands.  When 
pressed,  they  gave  out  a  fluid  t ;  but  in  this  they  do 
not  diifer  from  the  loose  common  cellular  membrane. 
As  they  are  chiefly  seen  along  the  line  of  the  great 
sinus,  and  are  not  scattered  over  the  whole  dura  mater, 
their  supposed  use  of  moistening  the  surface  of  the 
membrane§  is  quite  improbable ;  and,  indeed,  this  is 
a  part  of  that  unfounded  hypothesis  which  supposed 
an  interstice  betwixt  the  dura  mater  and  skull,  and 
ascribed  independent  motion  to  this  membrane.  The 
siufaces  of  the  dura  and  pia  mater,  where  they  are  in 
contact,  being  of  the  nature  of  the  secreting  surfaces 
of  the  investing  membranes  of  the  other  viscera,  re- 
quire no  such  further  aid  in  moistening  them  or  pre- 
venting their  adhesion.  Many  glands  are  described  by 
authors  in  the  substance  and  upon  both  surfaces  of  the 
membrane.  Of  the  bodies  which  adhere  to  the  surface 
of  the  pia  mater,  and  of  those  also  which  are  to  be  seen 
in  the  sinuses,  we  shall  speak  afterwards,  when  consider- 
ing the  veins  which  enter  the  longitudinal  sinus, 

ARTERIES  OF  THE  DURA  MATER. 

This  membrane  must  necessarily  be  supplied  with 
vessels  for  its  own  nourishment,  for  that  of  tlie  con. 

•  See  M.LitlreAcad.Eoy.desScieiiceB,1704-  Hist.p.Saart.  19. 
t  Hailer,  El.  Phys.  p.  106.    M£m.  par  M.  Vicq  d'Azyr,  Mto. 
de  I'Acad.  Roy.  1781,  p.  +97. 
X  Malftcanie. 
^  Viz.  the  Opinion  of  FantoniuB. 
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tiguous  bone»  and  for  the  perpetual  exudation  of  the 
fluid  which  moistens  or  bedews  its  internal  surface. 
We  may  divide  the  arteries  of  the  dura  mater  into  an- 
terior, middle,  and  posterior.  The  first  proceeding 
from  the  ophthalmic  and  ethmoidal  branches  of  the 
internal  carotid;  the  second  from  the  internal  maxil- 
lary and  superior  pharyngeal ;  the  posterior  from  the 
occipital  and  vertebral  arteries  and  posterior  auris.* 

The  principal  artery  of  the  dura  mater,  named,  by 
way  of  distinction,  the  great  artery  of  the  dura  mater, 
is  derived  from  the  internal  maxillary  artery,  a  branch 
of  the  external  carotid.  It  is  called  the  spinalis,  or 
spheno-spinalis,  from  its  passing  into  the  head  through 
the  spinous  hole  of  the  sphenoid  bone ;  or  meningea 
media,  from  its  relative  situation,  as  it  rises  in  the 
great  middle  fossa  of  the  skull.  This  artery,  though  it 
sometimes  enters  the  skull  in  two  branches  t,  usually 
enters  in  one  considerable  branch,  and  divides  soon 
after  it  reaches  the  dura  mater  into  three  or  four 
branches,  of  which  the  anterior  is  the  largest;  and 
these  spread  their  ramification  beautifully  upon  the 
dura  mater,  over  all  that  part  which  is  opposite  to  the 
anterior,  middle,  and  posterior  lobes  of  the  brain.  Its 
larger  trunks  run  upon  the  internal  surface  of  the 
parietal  bone,  and  are  sometimes,  for  a  considerable 
space,  buried  in  its  substance.  The  extreme  branches 
of  tliis  artery  extend  so  as  to  inosculate  with  the  an- 
terior and  posterior  arteries  of  the  dura  mater,  and 
through  the  bones  (chiefly  tlie  parietal  and  temporal 
bones)  they  inosculate  with  the  temporal  and  occipital 
arteries,  t 

The  meningeal  artery  has  been  known  to  become 

♦  Scemmerring,  C.  H.  Fabric.  A.  Murray,  Descrip.  Arterianim, 
in  tab.  redact. 

+  Scumnenring  de  Corp.  Hum.  Fab.  torn.  v.  p.  142.  This  is  not  the 
sole  artery  sent  to  the  dura  mater  from  the  internal  maxillary :  a 
twig  also  rises  from  that  branch  which  goes  to  the  pterygoid 
muscles  and  parts  about  the  Eustachian  tube  —  it  enters  the  skull, 
and  is  distributed  to  the  fifrh  pair  of  nerves^  and  to  the  dura  mater 
■J^^caYemous  sinus;  another  enters  with  the  inferior  maxillary 
'^•'^^©bjtlie  foramen  ovale>  and  rises  upon  the  dura  mater. 

♦  Mahram  a, — ScMnmefring,  torn.  ▼.  p.  142. 


OF   THE    MEMBRANES   OF   THE    BRAIN. 

aneurismal  and  distended  at  intervals ;  it  lias  formed 
an  aneurism,  destroying  the  bones,  and  causing  epi- 
lejjsy.* 

THE  SKULL  CAP,  WITH  THE  DURA  MATER  ADHERING. 


(a)  Falx  —  (b)  Tentorium  —  (c)  LongituJinol  sinus  —  (dd)  Great 
lateral  sinuses  —  (e)  Fourth  sinus  —  (/)  Artery  of  the  dura  mater. 


OF   THE    SEPTA    WHICH    INTERSECT   THE    BRAIlf. 

Those  septa,  or,  as  they  are  called,  processes  of  tlie 
dura  mater,  being  extended  across  from  the  internal 
surface  of  the  cranium,  support  the  brain  in  the  sudden 
motions  of  tlie  body,  and  prevent  the  gravitation  of 
its  parts  j  but  I  believe  they  are  chiefly  useful  in  retain- 
ing the  sinuses  in  their  triangular  form. 

These  partitions  are  formed  by  the  reflection  of  the 
internal  lamina  of  the  dura  mater. 

The  falx  is  the  largest  of  tlie  partitions ;  it  is  at- 
tached to  the  cranium  in  the  line  of  the  sagittal  suture, 
and  reaching  from  the  crista  galli  of  the  etlimoid  hone 
to  the  middle  of  the  tentorium,  or  to  the  crucial  ridge 
of  the  occipital  bone,  it  passes  deep  into  the  middle  of 
the  cerebrum,  and  di\ades  it  into  its  two  liemispheres. 
It  is  in  shape  like  a  scythe,  for  anteriorly  it  does  not 
'  Malacaroe,  p- 1.  sec,  105. 
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pass  SO  deep  into  the  substance  of  the  brain ;  but  it 
gradually  becomes  broader,  or  descends  deeper  betwixt 
the  hemispheres,  as  we  follow  it  backwards,  which,  with 
the  curve  it  necessarily  takes  from  the  shape  of  the 
cranium,  has  obtained  it  the  name  of  falx :  it  is  also 
called  septum  sagittale,  verticale,  or  mediastinum 
cerebri.* 

The  TENTORIUM  Separates  the  cerebrum  and  cere- 
bellum. It  stretches  horizontally  over  the  cerebellum, 
and  sustains  the  posterior  lobes  of  the  cerebrum.  It 
is  formed  by  the  inner  lamina  of  the  dura  mater, 
reflected  off  from  the  os  ocdpitis  along  the  whole 
length  of  the  grooves  of  the  lateral  sinuses,  and  the 
edge  or  angle  of  the  temporal  bones.  This  septum, 
thus  running  round  the  cavity  of  the  cranium,  divides 
it  into  two  departments ;  the  upper  one  for  the  lodg- 
ment of  the  cerebrum,  and  the  lower  for  the  cere- 
bellum. But  to  allow  the  union  of  these  two  great 
divisions  of  the  encephalon,  a  circular  opening  is  left 
upon  the  anterior  part  of  the  tentorium,  which  is  called 
the  notch  of  the  tentorium. 

There  is  a  little  process  of  the  dura  mater,  which 
may  be  called  the  falx  of  the  cerebellum.  It  runs 
down  upon  the  internal  spine  of  the  occipital  bone 
from  the  tentorium,  gradually  contracting  until  it  ter- 
minates on  the  margin  of  the  great  occipital  foramen. 
It  serves  as  a  kind  of  ligament  strengthening  the 
tentorium,  while  it  divides  the  cerebellum.  It  enters, 
however,  but  a  little  way  betwixt  the  lobes. 

The  falx  and  tentorium  being  connected  and  con- 
tinned  into  each  other  at  their  broadest  part,  they 
mutually  support  each  other,  and  are  quite  tense. 
This  tenseness  depends  on  their  mutual  support;  for 
when  one  of  them  is  cut,  the  other  falls  loose.! 

The  lateral  extremities  of  the  tentoriiun  are  con- 
tinued forward  into  acute  lines,  formed  by  the  dupli- 
cature  of  the  dura  mater  coming  off  from  the  edges 
of  the  pars  petrosa  of  the  temporal  bones,  and  take 

^e  falx  has  not  been  found  in  some  subjects.     Garengeo 

Splanchnologie.  Mr.  Carlisle,  Medical  TransacUons,  179S. 
T  Aionro. 
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firm  hold  on  the  posterior  clynoid  processes.  From 
these  two  points  a  fold  of  the  membrane  stretches 
forward  on  each  side  to  the  anterior  clynoid  process, 
forming  thus  a  hollow  or  cell  for  the  lodgment  of  the 
pituitary  gland.  Another  fold  or  duplicate  of  the 
dura  mater  runs  onwards  a  little  way  from  the  edge 
of  the  little  wing  of  Ingrasias.  These  are  the  sphe- 
noidal FOLDS. 

Where  the  internal  lamina  of  the  dura  mater  for- 
sakes  the  external  to  form  the  falx  and  tentorium,  it 
leaves  a  channel  or  triangular  canal  ;  the  basis  of 
which  triangle  is  the  lamina  of  the  membrane  invest- 
ing the  cranium,  while  the  tension  of  the  partitions 
carries  the  apex  ont  into  an  acute  point.  This  forms 
a  channel  for  receiving  all  the  blood  of  the  veins,  and 
this  tension  and  triangular  shape  gives  a  degree  of 
incompressibility  to  the  canals.  These  are  the 
sinuses  which  receive  the  veins  of  the  encephalon, 
and  guard  them  from  compression  : — 


SECTION    OF   THE    LONGITUDINAL    SINUS. 

;)  Theakull. 

)  The  dura  mater. 

)  The    extremities     of    thi 

artery  of  the  dura  muter 

passing  into  the  bone.    - 
The  falx. 
)  Tlic  sinus. 
")  A  branch  of  the  temporal 

artery  passing  into   the 

dura  mater. 

Upon  the  surfaces  of  the  dura  mater  there  are 
many  lacerti,  or  sUps  of  fibres,  which  are  interwoven 
with  the  membrane,  so  as  to  strengthen  it.  These 
fibres  are  pecuUarly  strong  in  the  angles,  where  the 
duplicatures  pass  inwards,  giving  firmness  to  the 
sinuses,  while  they  allow  the  veins  to  insinuate  their 
trunks  betwixt  them  ;  these  fasciculi,  or  slips  of  fibres, 
on  the  sides  of  the  sinuses,  are  the  cordae  V 


\ 
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They  were  considered  by  Baglivi  and  Pacchioni*  as 
the  tendons  of  the  muscles  of  the  dura  mater, 
Pacchioni  conceiving  that  this  membrane  was  mus- 
cular. Vicq  d'Azyr  observes,  that  in  inflammation 
of  the  dura  mater  he  has  seen  it  red,  and  of  a  fleshy 
appearance  ;  and  that  such  a  circumstance  might  have 
deceived  Pacchioni,  and  made  him  believe  that  there 
were  muscular  bellies.f 

These  physicians  conceived  that  the  contraction  of 
the  falx  and  dura  mater  raised  the  tentorium  ;  they 
even  conceived  that  the  action  of  the  heart  depended 
upon  this  motion  of  the  dura  mater.t  They  were 
deceived  by  the  pulsation  in  the  arteries  of  the  brain, 
communicated  to  the  dura  mater,  after  the  operation 
of  trepan,  or  in  their  experiments  on  living  animals.  § 

The  motion  communicated  to  the  dura  mater  those 

« 

Italian  anatomists  conceived  to  depend  on  the  rising 
of  the  tentorium.  This  motion,  which  is  occasioned 
by  the  beating  of  the  arteries  of  the  brain,  had  been 
long  before  observed  || :  some  conceived  it  to  be  a 
motion  of  the  brain  itself,  others  believed  it  to  depend 
on  the  sinuses.^ 

The  motion  caused  by  respiration  was  likewise  ob- 

*  Tliese  were  Italian  anatomists.  Pacchioni  was  phyucian  to 
Clement  the  Xlth. 

t  M6m.  de  TAcad.  Roy.  1781. 

J  Duverney. 

§  There  is  a  distinction  in  the  movement  of  the  dura  mater  to 
be  observed  upon  opening  the  skull  ;  one  depending  upon  the 
pulsation  of  the  arteries  of  the  brain ;  the  other  caused  bj  an  ob- 
struction to  the  exit  of  blood  from  the  cranium,  depending  upon 
the  lungs.  *^  On  voyoit  bien  la  pulsation  des  arteres  du  cerveau, 
*^  qui  communiquoient  quelque  mouvement  a  la  dure-mere,  mais  ce 
"  mouvement  n'avoit  aucune  sym^trie  avec  celui  de  la  respir- 
**  ation.  Fatigu6  de  ne  rien  voir  aprds  avoir  si  bien  yHi,  je  compri- 
**  mai  la  poitrine  de  I'animal :  aussitdt  le  cerveau  se  gonfla,  evidem- 
**  ment  par  le  reflux  du  sang  de  la  poitrine  qui  remplissoit  la 
"  jugulaire. — Je  lachai  la  poitrine,  et  le  cerveau  redescendit." — 
Exper.  78.  M6m.  ii.  par  Haller  sur  le  Mov.  du  Cerv. — *'  II  arrivoit, 

pourtanty  de  tems  en  tems,  et  sans  que  cela  continuat,  que  le 

cerveau  se  soulevoit  dans  Texpiration,  et  se  laissoit  repomper  dans 

I'inspiration."     Exper.  79.  s.  chat. 

H  Hy  Coiterus,  Riolanus,  Bartholin. 

f  Inemcrbroek. 


« 
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served.'  M.  de  Lamiire's  conclusion  was,  that  the 
motion  of  the  brain  was  caused  by  the  reflux  of  the 
blood  towards  it  from  the  vena  cava  in  expiration,  t 
He  undertook  to  demonstrate  this  ;  and  he  conceived 
his  proof  to  be  good,  when,  by  pressing  the  ribs  of  a 
subject,  he  saw  the  refluent  blood  swelling  the  jugular 
and  abdominal  cava.  Haller  observed  the  jugular 
veins  swell,  and  become  turgid,  during  expiration ; 
and  he  concluded,  that  the  motion  of  the  brain  was 
occasioned  by  the  refluent  blood  distending  the  sinuses 
of  the  brain.  But  he  did  not  believe,  as  Lamure  did, 
that  this  motion  took  place  before  the  opening  of  the 
cranium,  as  well  as  after  it. 

When  the  skull  is  opened  by  a  wound,  the  dura 
mater  still  protects  the  brain,  resisting  inflammation, 
and  giving  the  necessary  and  uniform  support  to  the 
more  delicate  substance  and  vascular  membrane  of 
the  brain ;  but  when  the  dura  mater  is  lacerated  by 
the  trepan,  or  punctured,  or  worn  by  the  pulsation 
against  the  edge  of  the  bone,  there  may  be  sudden 
hernia  of  part  of  the  brain  from  coughing,  or  a  rapid 
and  diseased  growth  from  the  pia  mater  forming  a 
fungus  tumour.  This  liingus  is  occasioned  by  the 
taking  away  of  that  compression  which  the  resistance 
of  the  dura  mater  gives  when  entiret ;  for  by  this 
yielding  at  a  point,  the  whole  force  of  the  circulating 
blood  is  directed  to  it. 

OF   THE    TUNICA   AHACHNOIDEA. 

While  the  dura  mater  is  closely  connected  with 
the  cranium,  and  in  contact  with  the  surface  of  the 
brain,  but  stUl  unconnected  with  it,  (except  by  means 
of  veins  entering  the  sinuses,  and  that  only  in  the 
course  of  the  sinuses,)  the  pia  mater  is  closely  attached 
to    the   brain,    and    passes    into    its    inmost    recesses, 

■  M.  Schllchting  M6ni.  des  Savans  Etrangers,  177^  Larry, 
M6ni.  preBent.  a  I' Acad.  de»  Scien.  par  divers  Sbtsiik  Etrangers. 

■f  M.  de  Lamure  ;  vide  I'Acad.  des  Sciences,  1774. 

X  I  have  seen  in  one  day  seven  wounds  of  the  head  with  fracture ; 
of  these,  three  had  the  bones  thrust  through  the  dura  mater,  and 
they  died  with  fungut  cerebri ;  the  four  others  did  well. 
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While  the  dura  mater  is  firm  and  opaque,  and  not 
prone  to  inflammation,  the  pia  mater  is  delicate,  trans- 

Earent,  extremely  vascular,  and  most  peculiar  in 
eing  easily  inflamed.*  Like  the  dura  mater  it  is  not 
endowed  with  sensibility  t ;  it  is  of  great  strength, 
considering  its  apparent  aelicacy.t 

The  pia  mater,  which  was  formerly  considered  as  a 
simple  membrane,  consists  in  reality  of  two  membranes, 
the  TUNICA  ARACHNOiDEA,  or  mcniux  media^  and  the 
proper  pia  mater,  or  tunica  vasculosa.  § 

The  TUNICA  ARACHNOIDEA  was  discovcrcd  and 
commented  upon  by  a  society  formed  by  Biasius, 
Sladus,  Quina,  and  Swammerdam.  ||  They  called  it 
Arachnoides,  because  of  its  extreme  tenuity,  compar- 
ing it  to  a  spider's  web.  It  was  called  also  Mem- 
brana  Cellulosa,  from  the  appearance  it  took  when 
they  insinuated  a  blow-pipe  under  it,  and  blew  it  up, 
separating  it  from  the  pia  mater.^ 

This  membrane  is  without  the  pia  mater  ;  and 
while  the  pia  mater  sinks  down  into  the  sulci  of  the 
brain,  this  covers  the  surface  uniformly,  without 
passing  into  the  interstices  of  the  convolutions,  or 
mto  the  ventricles.** 

This  membrane  is  so  extremely  thin,  that  it  can- 
not by  dissection  be  separated  for  any  considerable 
space  from  the  pia  mater,  and,  least  of  all,  over  the 
middle  hemisphere  of  the  brain.  By  the  blow-pipe, 
indeed,  we  may  raise  it  into  cells,  but  it  immediately 
subsides  again;  on  the  posterior  part  of  the  cere- 
bellum, on  the  spinal  marrow  and  base  of  the  brain, 
it  separates  spontaneously,  and  is  very  easily  demon- 

*  Mr.  Hunter  on  the  blood. 

+  Haller.  Oper.  Minor,  de  Part.  Corpor.  Human!  sent.  &  irrit. 

i  Sir  C.  Wintringham,  Eicper.  Essays.  Taken  comparatively 
it  is  stronger  than  the  aorta. 

§  There  are  many,  however,  who  with  Lieutaud  consider  the 
arachnoid  coat  as  the  external  lamella  of  the  pia  mater. 

II  This  was  in  1665.  I  am,  perhaps,  not  correct  in  saying  they 
discovered  -it,  for  Varolius  describes  it  plainly,  covering  the  me- 
dulla oblongata. 

f  Ruysch  Tab.  10.  Epist.  Anat.  Plrob.  viii. 
•    ♦♦  Haller.  Elem.  Phys.  torn.  iv.  sec.  viii.  p.  7. 
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strated.'  It  does  not  pass  deep  into  the  sulci  of  the 
brain,  but  unites  them  by  an  extremely  delicate  cellular 
texture. 


OF   THE    PROPER    PIA    MATEK,    OR   TUNICA    VASCULOSA. 

The  pia  mater  is  a  simple  membrane,  without  either 
tendinous,  aponeurotic,  or  muscular  fibres.  It  is 
extremely  vascular,  but  it  is  transparent  in  the  in- 
terstices of  its  vessels  ;  it  is  the  membrane  which 
immediately  invests  and  connects  itself  with  the  sub- 
stance of  the  brain ;  and  although  delicate,  it  forms 
the  support  and  strength  of  the  cineritious  and  me- 
dullary substance.  All  vessels  distributed  in  the  body, 
however  minute,  are  conveyed  in  membranes  ;  the 
pia  mater,  therefore,  follows,  or  rather  conveys  the 
vessels  not  only  into  the  cavities  of  the  brain,  but  to 
every  part  of  its  substance,  it  being  intimately  blended 
with  it.t  We  see  it  more  distinctly  descending  in 
strong  plicje  into  the  interstices  of  the  convolutions  ; 
nor  is  it  into  them  only  that  it  enters,  but  into 
every  pore  which  conveys  a  vessel,!  The  pia  mater, 
as  it  passes  into  the  substance  of  the  brain,  divides 
and  subdivides  into  partitions  and  cells,  and  every 
capillary  vessel,  and  every  mol^icule  of  the  substance 
of  the  brain,  is  invested  and  supported  by  its  sub- 
divisions. The  pia  mater  is  to  the  brain  what  the 
cellular  membrane  is  to  the  other  viscera  and  parts  of 
the  body ;  for  it  is  the  pecuUar  matter  lying  in  the 
interstitious  cellular  membrane  (as  in  muscles,  bones, 
&c.)  that  gives  the  peculiarity  of  character  to  the 

■  F.  Ruyschii  Responsio  ail  A.  os  Goeleclce  Epistnl,  ix.  See 
Bidloo,  table  10;  but  the  membrane  is  go  clelicate  thst  it  can  be 
but  very  imperfectly  represented  by  engraving.  See  also  Sandifort 
Thueaur.  vol   ii.  p.  291. 

f  Cnlumbus,  the  assistant  of  Vesatius,  and  afterwards  professor 
in  Rome,  explaiued  this  intimate  iulertexture  of  the  pia  mater  with 
the  proper  subeMncc  of  the  brain,  so  far  back  as  15H9. 

I  When  we  tear  olf  the  pia  maiecfrom  the  brain  (for  it  cannot 
be  called  dissection),  it  does  not  adhere  merely  at  the  sulci,  but 
to  the  whole  surface  of  the  convolutions :  and  every  where  small 
vessels  enter,  and  with  these  vessels  descends  also  the  lamina  of 
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parts*  ;  the  cellular  membrane  itself  is  nearly  alike 
m  all ;  therefore,  in  my  judgment,  the  pia  mater  is 
properly  enough  considered  by  anatomists  as  a  cellular 

substance.! 

Malacarne  says,  I  am  much  inclined  to  consider  it 
with  the  illustrious  Haller,  as  being  composed  of  la- 
minae like  common  adipose  membrane,  and  that  the 
extreme  arteries  ramify  through  its  cells,  for,  with  a 
blow-pipe,  we  can  raise  it  into  cells  like  the  common 
membrane  ;  and  if  this  be  carefully  done,  the  air 
may  be  made  to  pass  from  cell  to  cell,  following  the 
arteries  in  their  course  betwixt  the  lobuli,  and  in  the 
substance  of  the  brain.1:  We  can  follow  the  pia  mater 
into  the  ventricles,  by  tracing  it  betwixt  the  posterior 
lobe  of  the  cerebrum  and  the  cerebellum,  where  it 
forms  the  velum  interpositum  of  Haller,  and  passes 
under  the  fornix.  We  can  follow  it  also  into  the 
posterior-horn  of  the  lateral  ventricles  from  the  base 
of  the  brain,  where  the  branches  of  the  middle  arteiy 
of  the  cerebrum  pass  into  the  lower  part  of  the 
choroid  plexus  j  we  trace  it  also  into  the  bottom  of 
the  fourth  ventricle.  The  pia  mater  lining  the  ven- 
tricles is  more  delicate,  and  less  vascular,  than  that 
seen  upon  the  surface  and  betwixt  the  convolutions 
of  the  brain. 

It  has  been  said  that  the  ventricles  of  the  ence- 
phalon  served  to  increase  the  surface  of  the  pia  mater, 
and  that  whatever  purposes  are  served  by  that  mem- 
brane and  its  vessels  on  the  surface  of  the  brain,  we 
must  suppose  the  same  performed  by  it  within  the 
ventricles.  §  This  seems  more  like  a  satisfactory 
conclusion  than  it  really  is. 

As  the  tunica  arachnoidea  is  of  a  peculiar  nature, 

*  See  Leeuwenhoek,  Epist.  Phys.  xxxiv. 

f  Bergen.  Program,  de  Pia  Mater.     See  Haller  Anat. 

^  See  Albinus  Ann.  Acad.  toI.  I  lib.  i.  cap.  xii.  and  the  beautiful 
plate  iii.  See  Ruysch.  tab.  8.  Epist.  Anat.  vii.  &  tab.  15.  Such  is 
the  profusion  of  vessels  distributed  to  inconceivable  minuteness, 
that  It  has  been  considered  as  entirely  composed  of  vessels ;  it  has 
received  the  name  of  chorion,  from  the  membrane  of  the  secundines, 
Galen  de  Usu  Part.  1.  viii.  cap.  8.  Malacarne,  part.  i.  sec,  243. 

J  Dr.  Monro's  Nervous  System,  chap,  vi. 
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and  lias  few,  if  any,  vessels,  and  as  it  covers  the 
external  surface  of  the  brain  only,  it  seems  to  me 
probable  that  this  membrane  is  the  cause  why  effu- 
sions in  the  ventricles  are  so  common,  and  why  fluids 
are  so  seldom  found  betwixt  the  surface  of  the  brain 
and  the  dura  mater.  When  by  the  diseased  action 
of  the  vessels  of  the  pia  mater  on  the  surface  of  the 
brain,  an  effusion  is  thrown  out,  it  very  seldom  lies 
unconfined  upon  the  surface ;  but  frequently  fluids 
are  contained  in  sacs  of  the  arachnoid  coat,  betwixt 
the  convolutions  of  the  brain,  or  raise  pellucid  vesicles 
upon  the  surface.  The  want  of  a  tunica  arachnoidea 
upon  the  pia  mater  of  the  ventricles  may  be  a  cause 
of  the  fluids  being  so  much  more  readily  secreted  into 
these  cavities. 

The  raising  of  the  arachnoidea  into  vesicles,  by  the 
action  of  the  vessels  of  the  pia  mater,  is  rather  an  ar- 
gimient  for  the  distinct  nature  of  these  membranes. 
The  tunica  arachnoidea  is  raised  by  the  action  of  the 
vessels  of  the  pia  mater,  as  the  cuticle  is  raised  into 
blisters  by  the  inflammatory  action  of  the  vessels  of 
the  cutis,  while  no  other  membranes  of  the  body  pre- 
sent sucb  an  appearance  in  their  disease.  They  in- 
flame, indeed ;  they  thicken  ;  their  laminfe  become 
more  distinct,  or  tlieir  cellular  substance  fills  with 
water,  or  hydatids  are  formed  in  them ;  but  this  ap- 
pearance of  water  secreted  under  the  tunica  arach- 
noidea is  peculiar  to  the  surface  of  the  brain. 


OF  THE  SUBSTANCES  OP  THE  BRAIN. 

The  cerebrum  and  cerebellum  consist,  as  we  have 
said,  of  two  substances  very  different  in  colour,  viz. 
the  cineritious  aud  medullaiy  matter,  first  described 
by  Picolomini.  The  cineritious,  or  ash-coloured 
matter,  forms  the  superficial  or  outer  part  of  the  en- 
,cephalon,  and  is  therefore  called  also  the  cortical  part. 
This  cortical  matter  is  of  a  reddish  grey  colour,  and 
semitransparent,  but  varies  considerably  • ;  in  the 
crura  cerebri  it  is  very  dark  ;  in  the  pons  varolii  it  is 


•  Cuvier  describes  i 


black  h 
D   '2 
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redder  ;  in  the  corpora  olivaria  t  it  is  yellower.  The 
consistency  of  this  matter  also  varies  considerably  in 
different  parts :  it  is  soft  in  the  base  of  the  brain,  be- 
twixt the  optic  nerves  and  anterior  commissure,  and  in 
the  third  ventricle.  The  medullary  matter  is  chiefly  in 
the  internal  part  of  the  brain,  forming  a  kind  of  nucleus 
or  white  central  part ;  but  in  many  parts  of  the  brain, 
there  is  a  mixture  of  these  which  form  striae  t ;  and  in 
some  of  the  eminences,  the  internal  part  is  cineritious, 
while  the  external  part,  or  what  we  might  here  call  the 
cortical  part,  is  medullary. 

The  cortical  or  cineritious  substance  does  not  blend 
gradually  with  the  white  medullary  matter,  but  on  the 
contrary,  their  line  of  distinction  is  abrupt :  and  even 
an  intervening  substance  has  been  observed.  In  inflam- 
mation of  the  brain,  particularly,  it  has  been  said,  that 
this  third  substance  has  been  found.  This  may  be 
merely  the  effect  of  light  upon  the  union  of  the  two 
substances.  We,  however,  often  observe  an  appearance 
of  successive  coloured  circles  upon  the  edge  of  the 
medullary  matter  of  the  arbor  vitae,  in  the  cerebellum. 

It  has  been  asserted  by  M.  Ludwig§  that  the  masses 
and  striae  of  the  cineritious  substance,  dispersed  through 
the  internal  parts  of  the  brain,  have  a  communication 
with  each  other.  This,  however,  is  denied,  by  Vicq 
d'Azyr.ll    He  conceives,  that  the  cineritious  substances 

f  Vicq  d'Azyr.  — "  Exterior  cerebri  totius  facies,  donee  in  spina- 
'*  lem  medullatn  abeat,  plerumque  colore  est  subrubride  cinereo  vel 
**  languide  russeo.  Fusciora  sunt  cerebra  sanguine  ditia,  e,  g.  homi- 
'<  num  apoplexia  enectorum,  vel  hominum  crassioris  sanguinis ;  palli- 
*'  dissima  vero  sunt  cerebra  hydropica  vel  huniinum  pituitosorum 
"  vel  hsmorrhagia  mortuorum.  Dubior  procul  color  cerebri  san- 
*'  guinis  temperaturam  scquitur,  et  ideo  pallidius  est  infantibus, 
*'  quam  adultis."  Soemmerring  Hum.  Corp.  Fab.  vol.  iv.  p.  41.  As 
Boerhaave  never  saw,  or  observed,  but  merely  imagined,  he  ought 
not  to  be  regarded ;  now  we  may  look  for  a  better  purpose  into 
Albinus.  Annot  Academ.  vol.  li.  c.  12. 

\  Thus  the  cineritious  substance  is  mixed  with  the  medullary  mat- 
ter in  the  corpus  callosum,  in  the  corpora  striata,  the  thalami  ner- 
vorum opticorum,  in  the  tubercula  quadragemina,  the  eminentia 
tnamillaris ;  in  the  crura  cerebri ;  in  the  pons  Varolii ;  in  the  cor- 
pora olivaria,  and  medulla  spinalis. 

j  De  Cinerea  Cerebri  Substantia.  Leipsiae. 
.    II  Hist  de  r Acad..  Roy.  an.  1781,  p.  507. 
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of  the  pons  varolii,  or  of  the  corpora  olivaria,  have  no 
communication  with  tiie  cinerittous  substance  in  any 
other  part  of  the  brain ;  and  that  in  several  parts  of  the 
brain  the  cineritious  substauceis  siirroundedand  isolated 
by  the  medullary  matter.  Its  great  importance  (which 
should  never  have  been  doubted)  has  been  deduced 
from  its  being  so  generally  found  towards  the  origin  of 
the  nerves.* 

The  cineritious  substance  seems  to  have  a  greater 
proportion  of  blood  circulating  in  it  than  the  medullary 
substance.  Its  vessels  come  by  two  distinct  routes, 
partly  from  the  extremities  of  those  arteries  which 
appear  in  large  branches  upon  the  surface  of  the  brain, 
and  partly  by  vessels  which  penetrate  through  the  me- 
dullary substance  from  the  base  of  the  brain.  Ruysch 
and  Albinus  have  made  the  most  minute  injections  of 
this  part  of  the  brain.  The  former  conceived  it  to 
consist  entirely  of  vessels  ;  but  Vicq  d'Azyr  and 
Albinus  found  always,  in  their  experiments,  that 
a  great  proportion  of  it  remained  colourless  after 
the  most  minute  injection.  It  is,  indeed,  very  impro- 
bable, that  so  soft  a  body  should  be  entirely  composed 
of  vessels.  How,  for  exami>le,  can  we  suppose  the 
commissura  mollis,  or  cineritious  matter  on  the  sides 
and  bottom  of  the  third  ventricle,  or  almost  transparent 
lamina,  which  we  find  in  some  parts,  to  be  composed  of 
vessels  ?  i 


*  II  faut  que  les  usages  de  la  subBtancc  grise  soient  trls-impor- 
tans;  car,  independamnieiit  de  la  portion  de  cette  substance  que  lea 
circonTolutJoiiB  contiennent,  et  qui  Eemble  Bppartenir  i  la  masse 
blanche  du  cerveau,  on  en  observe  des  amas  plus  ou  moing  consi- 
derables pres  des  diverses  origines  des  nerfs :  ainsi  pr^  de  la  pre- 
miere et  la  deuxieme  paire,  sont  les  corps  stries  et  les  couche* 
opciques  :  latroigieme  paire  eat  prda  d  un  espoce  noiraire,  que  je  de- 
crimi  ailleurs :  la  quatrieme  paire  fort  au  dessous  des  tubercules 
quadrijumeaux,  dont  te  noyau  est  compose  de  substance  grisc;  la 
ctnquieme,  la  sixieme,  ia  seplieme,  se  trouvent  aux  environs  de  la 
pruLutiL'.ance  annulaire,  oil  la  substance  grise  est  mel6e  avec  la 
blanche  1  la  huitieraeet  la  neuvieme  sont  places  prdsde  Teininence 
olivarie,  oil  j'ai  observe  un  melange  particulier  de  substance  grise. 
Mtm.  de  lAcad.  Scien.  an.  1781.  p.507. 

t  The  centrical  and  cortical  substance  of  white  blooded  animals 
present  no  diHerence  of  colour.     Cucier. 
D  D  3 
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The  white  medullary  substance  is  a  pulpy  mass. 
We  observe  no  peculiarity  of  structure  in  it  towards 
the  surface  of  the  brain,  where  it  is  contiguons  to  the 
cortical  matter ;  but  towards  the  origin  of  the  nerves 
it  takes  a  more  fibrous  and  striated  appearance.  This 
appearance  of  fibres  is  not  owing  to  any  peculiarity  in 
the  medullary  matter,  but  to  the  manner  in  which  the 
pia  mater  involves  it.  The  medullary  matter,  being 
chiefly  internal,  has  every  where  through  the  brain  a 
communication,  as  from  the  fore  to  the  back  part,  from 
the  upper  part  to  the  base.  • 

OF  the  minute  structure  of  the  brain. 

The  opinions  regarding  the  structure  of  the  brain 
have  had  a  dependence  on  the  general  doctrines  of  the 
structure  of  the  secreting  organs,  and  it  is,  of  course, 
connected  with  the  disputations  of  Malpighi  and 
Ruysch.  The  doctrine  of  the  glandular  nature  of  the 
bram,  and  the  belief  of  the  nervous  fluid  being  a  secre- 
tion, has,  in  all  ages,  formed  the  basis  of  the  most 
favourite  theories,  t 

Malpighi  found,  on  throwing  in  black  and  fluid  in- 
jection, that  there  remained  always  particles  colourless, 
and  to  which  the  injection  did  not  penetrate.  He  con- 
ceived these  to  be  glandular  folicules,  and  that  the 
cineritious  substance  of  the  brain  consisted  of  this  foli- 
cular  or  glandular  structure,  while  the  medullary  mat- 
ter of  the  brain  was  merely  the  fibrillae  of  the  excretory 
duct.  This  opinion  was  founded  on  conjecture,  with 
but  a  very  poor  show  of  experiments.  By  boiling  the 
substance  of  the  brain  in  oil,  he  found  it  take  a  gra- 

*  Meckel  found,  upon  comparing  the  brains  of  an  European  and 
of  a  Negro,  that  the  medullary  matter  differed  very  much  in  colour. 
In  the  Negro,  instead  of  the  whiteness  of  the  European,  the  medul- 
lary matter  was  of  a  yellow  colour,  and  nearly  like  the  cineritious 
matter;  he  observed,  also,  that  this  very  peculiar  distinction  of 
colour  was  only  to  be  obserA'ed  when  the  section  was  recently  made, 
and  that  the  darker  colour  of  the  medullary  matter  became  fainter 
when  exposed  to  the  air. 

f  Indeed  this  doctrine  of  the  glandular  nature  of  the  brain  has 
descended  from  Hippocrates  — **  Caput  quoque  ipsum  fflandulas 
**  habet;  cerebrum  enim  est  ut  glandula,  album  est  et  friabde,"  &g. 

ID 
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nulated  appearance,  as  if  formed  of  small  grains,  or 
little  glands,  as  he  presumed.' 

Such  was  the  received  opinion  until  Ruysch  with  a 
despotic  authority  swayed  the  opinions  of  physiologists  : 
he  alleged,  in  proof,  only  his  own  experiments  and  pre- 
parations, in  wliich  other  anatomists  could  not  follow 
nor  refute  him,  and  therefore,  perhaps,  they  acquiesced. 
His  most  unanswerable  and  most  insulting  argument 
was  "  veni  et  vide."  t 

According  to  Ruysch,  the  cortical  substance  of  the 
brain  is  entirely  vascular,  and  has  no  appearance  of  a 
glandular  or  foHcular  structure  ;  nay,  he  conceived  it 
to  be  entirely  composed  of  arteries,  t  This  opinion 
Albinus  confuted  ;  and  Malacarne  observes,  though  we 
suppose  tlie  extremities  of  the  arteries  of  the  cineritious 
substance  to  be  more  minute  than  those  which  are  dis- 
tributed to  the  microscopal  corpuscula  of  the  smallest 
visible  insect,  there  must  still  remain  some  part  which 
is  not  composed  of  vessels  ;  and  in  regard  to  the  veins 
of  the  cineritious  substance  we  may  appeal  to  Albinus, 
who,  from  the  substance  of  the  brain,  finds  many  veins 
connected  with  the  arteries  of  the  cineritious  substance 
when  he  carefully  lifts  the  pia  mater.  But  there  is  this 
peculiarity  in  the  distribution  of  the  blood  vessels  of 
the  brain,  that  though  the  cineritious  substance  be  the 
most  vascular,  yet,  in  the  medullary  matter,  we  see  the 
vessels  with  large  open  mouths,  and  more  distinct  than 
in  the  cineritious  substance.    In  following   the  blood 

*  "  PedameDtum,  supra  quod  posua  est  pli!lia  in  qua  conservatur 
"  porti  cerebri  in  liquorc,  quam  decoxi  in  oleo  olivaruni  per  horaE, 
"  ticuti,  facere  aasolet  Dr.  Vieussena.  £a  aulem  plane  mtUUit  el per- 
"  reria  etl  prtparalu,  nam  niliilum  quidem  vasculosi  vbui  occurrit 
"  post  decoctionem  in  dicto  oleo,  et  quod  unusquisque  tentare 
"  potest,  ita  ut  inventor  neutiquam  habendus  sit  Dr.  Vieussens,  Sc. 
"  quod  cerebri  cortex  nil  nit,  niai  extremitatea  vasorum  sanguin- 
"  eorum :  in  ca  autem  nemo  hactcnus  (quod  iciam)  me  imitari 
"  potcrit  aut  analogum  quid  fecit."   Ruysch.  Thes.  Ad.  jt.  No.  xxxii. 

f  "  Milites  quando  hostium  adventum  audiunt,  clamcnt  ad  arma  t 
"  ad  arma  !  sic  ego  dico  hie,  ad  visum  !  ad  visum  !'•  Kcaponsio  ad 
J.Ch.  Bohtium. 

;  Vieuuens  was  latterly  of  the  same  opinion,  and  is  accused  of 
plagiarism  by  Kuysch.    Accordingly,  we  find,  that  in  some  parts  of 
nis  «rorlu  he  destribes  llic  glands  and  ducts  of  Malpighi. 
D  D  4 
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vessels  from  the  base  of  the  brain  into  the  medullaty 
substance,  we  see  them  distinct,  and  of  considerable 
magnitude  ;  but  when  they  are  about  to  enter  the  cine- 
ritious  substance,  they  disperse  into  minute  branches.  * 
In  the  same  manner  those  arteries,  which  are  carried 
into  the  sulci  of  the  surface  by  the  pia  mater,  branch 
into  extreme  minuteness  before  they  finally  penetrate 
the  cineritious  substance,  t 

Leeuwenhoeckt  observed,  in  the  cortical  substance 
of  the  brain,  a  pellucid,  crystalline,  and,  to  appearance, 
oily  matter ;  he  calls  this,  therefore,  the  substantia  pel- 
Ivcida  et  vitrea.  When  he  had  put  a  small  portion  of 
this  under  his  glass,  he  saw  a  fluid,  which  he  at  first 
conceived  might  have  escaped  from  the  globules  that 
were  necessarily  cut  by  the  knife.  This  fluid  also  he 
found  to  consist  of  very  minute  globules,  thirty-six 
times  less  than  those  of  the  blood.  §  These  small 
globules  he  conceived  to  have  probably  constituted  a 
fluid,  which,  during  the  life  of  the  animal,  was  move- 
able, and  in  vessels,  though  now  in  death  congealed 
and  fixed.  II  The  colour  of  the  cortical  substance  he 
found  to  depend  upon  the  minute  ramification  of  the 
vessels,  which  were  of  a  dark  brown  colour,  while,  in 

*  Leeuwenhoeck  saw,  in  the  substance  of  the  brain,  but  espe- 
cially in  the  cortical  substance,  red  blood  vessels,  but  so  delicate 
that  he  could  not  comprehend  how  the  globules  of  the  red  blood 
could  pass  along  them ;  and  what  appeared  more  particular,  they 
were  of  a  deeper  colour  than  the  red  particles  themselves  ;  for  when 
seen  singly,  they  appeared  to  have  very  little  colour.  This  he  ex- 
plained by  an  experiment  made  upon  a  louse.  After  it  had  sucked 
blood  very  plentifully,  he  observed  that  the  blood  was  broken  down 
by  digestion,  and  conveyed  through  the  limbs  hair  and  horns  of  th^ 
creature,  so  as  to  make  it  universally  red.  So  here  he  conceives 
that  the  globules  of  the  blood  may  be  broken  down  and  altered  in 
their  shape  to  enter  the  minute  vessels  of  the  brain. 

f  Malacarne,  Part  ii.  sect  18. 

X  He  was  born  in  Delft  in  Holland,  1682,  and  died  1723.  He  is 
celebrated  for  his  microscopical  discoveries ;  his  papers  are  chiefly 
in  the  Transactions  of  the  Royal  Society  of  London,  about  the  year 

1674. 

§  Anatomica  Conteraplatio,  SO.  Ridley,  Anat.  Cerebri,  cap.  xi. 

II.  Among  these  globules  of  which  the  brain  is  composed,  he  saw 
also  the  globules  of  the  blood,  which  it  was  easy  to  distinguish  by 
their  roundness.  These  red  globules  he  supposes  had  escaped  in 
consequence  of  the  minute  vessels  having  been  cut  by  the  knife. 
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tile  medullary  part,  they  were  clearer  and  more  trana- 
parent.  Independently  of  this  distinction  of  vessels,  he 
could  observe  little  difference  in  the  medullary  and 
cineritioiis  substance ;  the  refraction  of  the  rays  of 
light  amongst  the  transparent  globules  being  the  cause 
of  the  whiteness  of  the  former. 

R,  Delia  Torre",  in  his  microscopical  observations, 
describes  globuli  in  the  brain  ;  he  says,  that  he  saw 
them  Hoating  in  a  pellucid  viscous  fluid.  But  Pro- 
chaskat  thinks  Delia  Torre  must  be  mistaken  in  this  : 
for  when  he  took  a  small  portion  of  the  brain,  he  saw 
it  consisting  of  innumerable  globules,  which  continued 
to  adhere  to  each  other,  even  after  three  months'  ma- 
ceration in  water;  and  thence  he  concludes,  that  it 
could  not  be  as  11,  Delia  Torre  conceived,  that  these 
spherical  bodies  moved  from  the  brain  on  towards  the 
extremities  of  the  nerves  ;  nor  do  these  bodies  lie  im- 
bedded in  a  glutinous  fluid  (he  continues),  but  they  are 
connected  by  the  extremely  minute  and  pellucid  sepi- 
mentte  of  the  pia  mater,  and  by  the  vessels  which  per- 
vade both  the  cortical  and  medullary  matter,  and  which 
nourish  as  well  as  support  and  connect  these  corpusculi. 

Fontana  J,  on  submitting  a  portion  of  the  medullary 
matter  to  the  microscope,  thought  he  discovered  it  to 
consist  of  small  winding  tubes  filled  with  a  transparent 
gelatinous  humour.  This  he  chose  to  call  the  intestinal 
substance  of  the  brain. 

Prochaska§  cannot,  from  his  own  observations,  deter- 
mine whether  the  globular  bodies  of  Delia  Torre  be 
convoluted  vessels,  or  what  they  are.  R.  Delia  Torre 
had  observed,  that  they  were  largest  in  the  cortical 
part,  less  in  the  medullary  substance,  still  diminishing 
in  the  medulla  oblongata,  and  least  of  all  in  the  nerves ; 
but  succeeding  observations  did  not  support  this  asser- 
tion.||    Malacarne  expresses  himself  to  be  nearly  of  the 


'  Nuove  Oaervazione  Microscopiche,  Napoli,  1776. 
f   Tracl.  Anatom.  de  Struct,  Nervorum. 
i   Foiitana's  Treatise  on  Poison,  and  on  the  Primitivi 
Animals,  translated. 

i  ProfeEsor  of  Anatomy  at  Prague. 

II  Thia  waa  certainly  a  theoretical  deception:  it   it 
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same  opinion  in  regard  to  the  vesicular  structure  of  the 
cortical  substance  of  the  bn^in.  The  minute  processes 
of  the  pia  mater,  says  he,  embrace  and  support  the 
medullary  substance,  which  is  surrounded  with  a  matter 
of  a  darker  colour,  and  less  distinctly  fibrous,  but  not 
Jess  essential,  and  which  is  composed  of  corpuscules, 
that  in  figure  and  arrangement  resemble  the  vesicles 
of  the  pulp  of  a  lemon. 

Many  authors  endeavour  to  support  their  conjec- 
tures regarding  this  vesicular  structure  of  the  brain  by 
morbid  dissection.  But  in  this  edition  I  have  thrown 
out  the  detail  of  their  opinions,  as  well  as  all  reference 
to  their  authority. 

I  have  given  more  place  to  these  observations  on  the 
minute  structure  of  the  brain  than  in  my  judgment 
they  deserved,  rather  to  prevent  the  repetition  of  the 
folly  bv  such  as  might  conclude  they  were  pursuing  an 
unexplored  path,  than  from  any  hope  of  the  subject 
proving  useful. 

When  the  brain  is  examined  in  the  foetus  of  the  early 
months^  although  the  substance  of  the  brain  is  ex- 
tremely soft,  and  even  of  a  fluid  consistence,  the  mem- 
branes and  vessels  are  fully  formed,  exquisitely  minute, 
and  perfect  in  all  their  processes,  so  that  they  give  form 
and  firmness  to  the  brain.  As  the  brain  is  perfected,  and 
as  it  is  covered  by  a  firmer  bone,  it  acquires  more  con- 
sistence  and  firmness.  With  this  firmness  it  does  not 
acquire  strength;  for  the  brain  of  a  child  will  suffer 
more  injury  without  destruction  of  organization,  than 
the  brain  of  an  adult.  The  substance  of  a  child's  brain 
is  soft  and  yielding,  while  the  bones  of  the  cranium  are 
loose  and  yielding,  and  for  the  same  purpose,  to  admit 
the  compression  of  the  head  at  birth. 

curate  observation  of  Fracassati,  who  could  distinguish  a  difference 
of  taste  in  the  medullary  and  cineritious  substance  of  the  brain. 
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OF  THE  EXTERNAL  DIVISIONS   OF  THE  BRAIN, 

AND 

OF    THE    PARTS    SEEN    WITHIN    IT    ON    DISSECTION. 

It  has  been  usual  to  disengage  the  brain  from  the 
skull,  and  to  examine  it  in  its  different  aspects ;  and 
looking  upon  it  thus  to  divide  it,  first  into  the  cerebrum 
the  greater  and  anterior  brain,  and  the  cerebellum  the 
lesser  and  posterior  brain,  and  into  a  third  part  which 
appeared  obviously  the  part  common  to  botn,  viz.  the 
7/wdulla  oblongaia.  The  medullary  masses  of  both  cere- 
brum and  cerebellum  being  visible,  as  it  were  descend- 
ing in  form  of  crura,  they  seem,  and  have  always  been 
described  as  combined  in  the  nodus  cerebri,  to  form 
this  prolongation  into  the  third  grand  division,  the 
medulla  oblongata;  and  this  last  portion,  though  much 
less  than  the  other  grand  divisions,  has  always  been 
held  important  from  its  manner  of  formation  or  its 
connections. 

After  this  first  division  into  cerebrum,  cerebellum, 
and  medulla  oblongata,  anatomists  have  made  a  fur- 
ther subdivision  of  the  cerebrum  into  hemispheres,  viz. 
those  two  grand  lateral  divisions  visible  on  the  upper 
surface ;  and  turning  these  hemispheres  up  so  as  to 
exhibit  the  irregularities  on  their  lower  surfaces,  they 
have  made  the  further  divisions  into  anterior,  middle, 
and  posterior  lobes  of  the  cerebrum. 

The  cerebellum  is  described  in  the  same  manner ; 
first  we  distinguish  a  central  part,  sometimes  called 
corpus  vermi/brme,  and  two  great  lobes  or  hemispheres, 
which,  indeed,  constitute  the  longer  portion  of  the 
body  in  the  human  subject ;  but  which  are,  notwith- 
standing, parts  superadded  to  the  original  and  funda- 
mental part,  as  seen  in  the  lower  animals. 

The  medulla  oblongata  is  very  obviously  divided 
by  a  rupha  on  the  fore  and  back  part  into  two  lateral 
portions. 

Having  noticed  these  divisions,  we  proceed  to  in- 
spect the  interior  of  the  brain. 
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To  explain  the  connections  of  the  several  parts  of 
which  the  brain  consists,  there  have  always  been  two 
methods  ;  the  one  commencing  with  the  base  of  the 
brain,  splitting  and  turning  up  the  crura,  and  prose- 
cuting them  in  this  course  inwards  ;  the  other  by  sec- 
tions commencing  on  the  upper  part  of  the  cerebrum, 
and  dividing  its  substance  to  inspect  the  cavities.* 

OF   THE    CAVITIES    OF    THE    BRAIN    IN    GENERAL. 

Before  giving  the  demonstration  of  the  ventricles, 
I  must  affirm,  that  there  are  no  cavities  in  the  brain, 
and  no  surfaces  which  can  correctly  be  called  inter- 
nal. The  walls  of  the  ventricles  lie  in  contact :  there 
is  no  space  betwixt  them,  and,  therefore,  in  correct- 
ness of  language,  no  cavity.  But  I  have  another 
meaning  in  saying  that  there  are  no  internal  surfaces. 
To  comprehend  the  proper  structure  and  relation  of 
the  parts  of  the  brain,  it  is  necessary  to  recollect  that 
these  cavities  can  be  laid  open  without  making  a 
breach  into  the  proper  substance  of  the  brain,  and, 
therefore,  that  they  are,  in  fact,  the  surfaces  continued 
from  the  exterior  convolutions  of  the  brain,  and  the 
ventricles,  therefore,  are  formed  by  the  portions  of 
the  brain  rolled  up  and  adhering  at  certain  parts  by 
the  pia  mater. 

*  These  two  methods  were  followed  by  Mr.  John  Bell,  in  his 
Lectures,  and  have  always  been  followed  by  me,  since  I  gave 
public  lectures ;  and  they  have  been  followed  by  the  old  anato- 
mists, and  must  be  followed  while  the  object  of  this  study  is 
acknowledged  to  be,  first,  to  understand  the  connection,  and, 
secondly,  to  understand  the  morbid  anatomy  of  the  brain. 

Those  who  would  neglect  the  method  of  dissection  from  above 
downward,  are  equally  ignorant  of  the  uses  of  the  anatomy  of  the 
brain,  with  those  who  in  fine  enthusiasm  declare  their  admiration  at 
Dr.  Gall's  and  Dr.  Spurzheim's  demonstration  from  below  upwards. 
These  gentlemen  say,  they  are  vindicated  in  their  ignorance,  since 
the  brain  never  was  dissected  before  !     The  demonstration  of  the 
connection  of  the  parts  of  which  the  brain  consists,  and  the  relation 
of  the  parts  to  the  origin  of  the  nerves,  is  necessary  to  the  compre- 
hension of  the  structure,  and  is  very  proper.    But  the  dissection 
of  the  brain  with   the   knife,  opening  its   cavities  to   observe   its 
interior  structure,  in  their  natural  and  undisturbed  position,  is  the 
more^  important  and  ultimate  object,  since  the  whole  jet  of  the 
enquiry  is  to  enable  us  to  detect  the  appearance  of  disease* 


OF   THE    VENTKICLES    OF    THE    BRAIN.  413 

There  are  within  the  brain  many  tubercles  and 
irregular  surfaces,  of  which  it  is  infinitely  more  diffi- 
cult to  convey  an  idea  by  description  than  of  the 
external  parts.  The  surface  of  the  cavities  or  ven- 
tricles of  the  brain  is  naturally  bedewed  with  a  fluid 
or  halitus,  which  flows  from  the  general  surface  of  the 
ventricle,  and  from  the  plexus  choroides.  This  mois- 
ture preserves  those  surfaces  from  adhesion :  during 
life  and  health  it  is  not  accumulated  so  as  to  form  a 
fluid ;  but  in  many  diseases,  and  after  death,  it  is 
effused  or  collected  into  a  fluid.  The  external  con- 
volutions of  the  brain  we  have  seen  to  be  cineritious 
on  the  surfaces ;  the  internal  surface  of  the  brain  may 
be  considered  also  as  forming  convolutions  ;  but  they 
are  chiefly  medullary,  and  are  more  irregular,  or  rather 
have  a  greater  variety  of  shape,  than  those  of  the 
outer  surface. 

In  regard  to  the  use  of  the  ventricles  of  the  brain, 
since  the  hypotheses  of  the  older  physicians  have 
been  tacitly  rejected,  no  opinion  has  been  ofltred, 
except  this,  that  "  they  seem  to  be  made  of  a  necessary 
consequence,  and  towards  the  greater  use  and  distinc- 
tion of  parts ;"  or,  as  we  have  already  had  occasion 
to  mention,  that  the  ventricles  serve  to  increase  the 
surface  of  the  pia  mater,  and  that  whatever  may  be 
the  purposes  which  are  served  by  that  membrane  on 
the  surface  of  the  brain,  we  must  suppose  the  same  to 
be  performed  by  it  within  the  ventricles.  But  this  is 
a  conclusion  wluch  may  not  be  altogether  satisfactory 
to  an  inquisitive  mind. 

It  is  necessary  to  take  into  consideration  the  general 
peculiarities  of  the  brain  :  we  find  that  within  the  skull 
there  is  no  adipose  substance,  though  it  pervades  every 
other  part  of  the  body.  We  at  once  see  a  reason  for 
this.  It  is  evident  that  as  the  tat  is  incessantly 
tmdergoing  changes  (being  alternately  absorbed  and 
deposited)  j  as  at  one  time  it  is  deposited  in  greater 
quantities,  and  at  another  absorbed  ;  as  it  is  in  perpe- 
tual variation  according  to  the  prevailing  habits  of  the 
body,  the  proportion  of  exercise  taken,  or  the  state 
of  the  health ;  its  continual  changes  would  have  the 


il* 
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very  worst  consequence  upon  such  a  part  as  the 
brain  ;  that  if  accumulated,  it  would  oppress  the 
circulating  vessels ;  if  rapidly  absorbed,  it  would  be 
followed  by  accumulation  or  surcharge  of  the  vessels  j 
for  the  skull  does  not  allow  of  distention,  nor  is  it 
possible  that  the  cavity  of  the  cranium  can  admit  of 
depletion. 

The  ventricles  of  the  brain  are  in  their  natural 
state  merely  surfaces  in  contact.  The  forms  of  these 
internal  surfaces  are  resulting  from  the  internal  con- 
formation of  the  substance,  as  the  great  external  con- 
vexities are,  and  as  the  superficial  convohitions  are  j 
I  have  just  said,  that  we  can  arrive  at  these  interior 
surfaces  by  splitting  up  the  divisions  of  the  brain 
without  tearing  the  substance  of  it. 

The  next  enquiry  is.  Why  this  evident  difference 
of  surface  witliin  and  without  the  brain  ?  The  cavities, 
as  we  shall  continue  to  call  them,  have  no  arachnoid 
coat,  they  have,  therefore,  secreting  surfaces.  Here 
is  the  real  distinction  of  the  external  and  internal 
surfaces  of  the  brain.  It  has  long:  appeared  to  me 
that  these  cavities,  and  the  provision  for  secretion  hito 
them,  had  a  very  particular  influence,  in  preserving 
the  due  relation  of  the  parts  of  the  brain,  which 
would  otherwise  be  deranged  or  unequally  pressed. 
A  collection  of  water  in  the  ventricles  of  the  brain 
is,  perhaps,  the  most  frequent  of  all  diseased  appear- 
ances, and  when  within  the  ventricles  it  is  mucn  less 
injurious  than  in  the  external  surface  ;  when  collected 
on  the  surface,  under  the  tunica  arachnoidea,  it  is  ever 
attended  with  oppression  of  the  faculties. 

It  is  not  to  be  supposed  that  the  ancients,  so  fertile 
in  their  hypotheses,  and  so  easy  in  their  proofs,  coidd 
neglect  the  evident  importance  of  the  ventricles  of 
the  brain.  We  accordingly  find  that  the  spirits  were 
manufactured  in  tliese  cavities  j  that  they  were  the 
"  spirituum  aninialium  ofRcina,"  whence  the  spirits 
were  conveyed  over  all  the  nervous  system.'     They 

*  Lately,  by  chcitticnl  aids,  (which  make  the  cineritioua  sub- 
stance black,  or  dark  bruwn,  while  the  medullary  matter  remaiiu 
white  or  takes  a  slight  greenish  tinge,)  the  origin  of  many  of  ih« 
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were  again  degraded  from  this  higher  office,  and 
became  the  mere  receptacles  of  the  excrementitious 
matter  of  the  brain  (meras  cloacas  esse  asseruerint*)  ; 
and  Willis  seems  inclined  still  further  to  degrade  the 
importance  of  the  ventricles,  by  considering  them  , 
merely  as  of  secondary  importance ;  or  rather  as  re- 
sulting solely  from  the  accidental  conformation  of  the 
brain,  +  Again,  we  find  it  a  prevalent  opinion  that 
the  ventricles  contained  air  j  that  the  air  supported 
the  soft  medullary  substance  of  the  brain ;  and  tliat 
it  gave  motion  to  the  whole  mass,  so  as  to  circulate 
the  spirits  in  the  substance  of  the  brain,  t 

OF   THE    CORPUS   CALLOSUU   AND   CENTRUM    OVALE    OF 
VIEUSSEN8. 

The  CORPUS  CALL09UM  is  a  medullary  body  which 
is  a  centre  of  communication  j  or,  it  is  the  great 
commissure  §  passing  betwixt  the  hemispheres  of  the 
cerebrum  [| ;    it   is    seen    without    incision    by  merely 

nerveH  have  been  traced  into  the  substance  of  the  brain  even  to 
the  surface  of  the  ventricles,  which  has  given  occasion  to  the  revival 
of  similar  ideas  of  the  use  of  the  ventricles. 

•  Willis  Cereb.  Anat.  p.  32. 

■f-  "  Porro  si  Quis  cerebelli  fabricam  exacto  considerat,  et  serio 
'■  perpendit,  quoa  hi  ventrlcull  non  ex  primaria  naturae  intcntione 
"  effnrmentur,  at  i^ecundario  tantum  et  accidental  iter  de  cerebri 
"  complicatione  resultent."  &'c. 

X  Malpighi. 

§  Commissure  is  a  term  applied  generally  to  those  tracts  of 
medullary  matter,  which  passing  through  the  brain  arc  supposed 
to  be  media  of  communication. 

II  Willis,  conceiving  the  spirita  to  lodge  end  circulate  in  (he 
superficial  convolutions  of  the  brain  (upon  the  conformation  of 
which  depended  the  capacity  or  ability),  gives  to  the  coitus  callo- 
sum  the  property  of  collecting  and  concentrating  tlic  spirits,  "  quasi 
"  in  publico  emporio  commorantur  ;'"  and  here  they  were  depurated 
by  repeated  circulation.  —  The  language  in  which  all  this  is 
delivered  conceals  the  absurdities  of  the  doctrine :  "  Spiritus 
"  recens  nati  undequaque  ab  extima  hujus  corporis  ora  versus 
"  anteriorem  iatius  corporis  callosi  partem,  ubi  crassimum  existit, 
"  perpelim  blande  scalent ;  ibidemque.  si  opus  fuerit,  aut  imagi- 
"  nationis  actui  impenduntur,  aut  medulla;  oblongatas  crura  sub- 
"  euntes,  appendicem  uervosam  actuant  et  inspirant."  What  remains 
superfluous  of  the  spirits  returns  backwards  and  circulates  through 
the  fornix,  and  is  still  farther  subtilized,  "  hoc  motu  subliliores 
"  quosdam  phantasiiE  actus  peragunt." 
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separating  those  hemispheres  with  the  fingers.  It  is 
a  white  body,  firmer  tlian  the  rest  of  the  medullary 
substance.     It  is  but  slightly  convex  upon  its  upper 

Eart,  but  turns  convex  downwards  upon  the  fore  and 
ack  part.  As  the  corpus  callosum  is  the  continu- 
ation  of  the  internal  medullary  substance  of  the  brain, 
it  is  superfluous  to  say  that  it  is  continued  down, 
anteriorly,  into  the  medullary  matter  betwixt  the  cor- 
pora striata,  terminating  in  its  pedunculi ;  or  back- 
wards, that  it  is  continued  with  the  fornix  and  comua 
ammonis  and  the  surface  of  the  posterior  prolongation 
of  the  lateral  ventricle. 

We  see  upon  the  surface  of  the  corpus  callosum 
two  medullary  lines  considerably  raised,  running 
parallel  to  each  other*  in  the  length  of  the  body. 
Betwixt  these  salient  lines  there  is  of  course  a  kind 
of  rut,  called  sometimes  the  rapha,  or  suture,  which 
may  be  considered  as  dividing  this  body  into  two  equal 
parts,  and  which,  in  truth,  forms  the  accurate  division 
of  the  two  sides  of  the  whole  brain.t 

Other  lines,  less  elevated  from  the  surface,  are  to 
be  observed  running  across  these,  as  if  passing  from 
one  hemisphere  to  the  other.  If  the  corpus  callosum 
be  cut  horizontally,  and  the  section  be  continued  into 
the  substance  of  the  hemispheres,  we  still  can  perceive 
those  transverse  lines,  and  observe  them  to  be  lost  in 
the  medullary  matter  of  the  hemispheres.  | 

This  body  is  properly  called  the  great  commissure 

♦  They  are  not  strictly  parallel  in  all  their  length ;  we  find  them 
often  separated  both  upon  the  fore  and  back  part ;  but  generally 
more  separated  upon  the  back  part,  and  even  sometimes  they 
are  curved. 

t  In  which  conceit  Duverney  calls  this  "  clef  du  cerveau,"  from 
its  being  the  centre  of  communication.     Tom.  i.  p.  S9. 

%  The  necessity  of  explaining  paralysis  and  convulsive  motions 
of  that  side  of  the  body  opposite  to  the  side  of  the  brain  injured, 
have  made  anatomists  attend  to  those  transverse  lines,  in  the  hopes 
of  finding  such  a  decussation  of  these  lines  as  would  account  for 
.k.  Sabbatier  says,  they  have  brought  themselves  to  believe  that 
^^  ^as  a  decussation,  but  after  careful  investigation  he  could 
^"*  «o  Buch  thing.  See  Winslow.  Ludwig  (de  Cinerea  Cerebri, 
£^^  observed  striae  of  cineritious  substance  in  the  corpus 
See  also  Ounz,  and  Haller. 
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(commissura  magna)^  for  it  is  the  great  part  of  me- 
dullary matter  which,  formed  by  transverse  striae,  in- 
corporates and  unites  into  one  whole  the  two  lateral 
divisions  of  the  cerebrum, 

CENTRUM    OVALE    OF    VIEUSSENS. 

The  CENTRUM  OVALE  is  merely  the  appearance 
which  the  white  and  internal  part  of  the  cerebrum 
takes  when  the  brain  is  cut  horizontally  on  the  level 
of  the  corpus  callosum  ;  for  then  the  corpus  callosum 
is  the  centre  of  the  great  medullary  mass  of  the  cere- 
brum ;  and  the  cineritious  matter,  being  on  the  external 
edges  only,  forms  the  central  white  mass  into  an  irre- 
gular oval. 

THE    SEPTUM    LUCIDUM. 

The  two  lateral  ventricles  lie  under  the  corpus 
callosum  and  medullary  centre  ;  they  are  divided  by 
a  partition,  which  descends  from  the  lower  surface 
of  the  corpus  callosum,  and  rests  upon  the  fornix. 
This  septum  of  the  ventricles  is  transparent,  and 
consists  of  two  laminse,  and  each  of  these  consists  of 
medullary  and  cineritious  matter.*  Betwixt  these 
laminae  is  the  cavity  of  the  septum  lucidum.t  The 
size  and  shape  of  this  cavity  differs  in  a  variety  of 
subjects.  It  is  of  a  triangular  shape,  and  from  eighteen 
to  twenty  lines  in  length.  X  It  has  a  fluid  exhaling 
into  it  like  the  ventricles^  and  is  by  some  counted 
as  a  fifth  ventricle :  according  to  Santorini  it  opens 
in  the  base  of  the  brain,  opposite  to  the  union  of  the 
optic  nerves.  Vieussens  describes  it  communicating 
with  the  third  ventricle.  §  Winslow  also  has  seen  it 
reaching  a  great  way  backwards,  and  conceives  it  to 
open  into  the  third  ventricle.  Scemmerring  describes 
it  as  large  in  the  middle,  contracted  backwards,  and 
having  no  communication  ;  but  he  asserts  that  it  is 

*  Vicq  d'Azyr. 

f  It  was  discovered  by  Silvius.     See  also  Santorini. 
}  Sabbatier. 

§  ''  In  qua  pellucidam  non  raro  reperimus  aquamque  baud  dubie 
^<  in  tertium  ilUbitam  ventriculum.'*     Yieussens  de  Cerebro,  p.  59. 
VOL.  II.  E  E 
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shut  in  on  every  side.  •  In  the  base  of  the  brain  we 
find  a  narrow  longitudinal  sulcus  betwixt  the  pedunculi 
of  the  corpus  caUosum.  In  the  bottom  of  tnis  cavity 
there  is  a  medullary  lamina^  which  Vicq  d'Azyr  calls 
**  Cloison  d  la  cavite  du  septum  lucidunu**  And  the 
sulcus  he  calls  **  Fosse  de  la  base  du  septum  lucidum.** 
By  a  careful  section  of  this  medullary  substance  we 
lay  open  the  cavity  of  the  septum  lucidum. 

LATERAL    VENTRICLES. 

Under  the  corpus  callosum  and  medullary  centre^ 
and  on  each  side  of  the  septum  just  described,  are 
the  lateral  ventricles.  They  are  distinguished  into 
right  and  left.  They  are  of  a  very  irregular  shape, 
stretching  into  three  prolongations  or  comua,  whence 
they  have  the  name  of  tricornes.  They  are  the  great 
ventricles  of  the  brain  ;  the  third  and  fourth  being 
comparatively  very  small.  What  may  be  considered 
as  tne  principal  chambers  of  these  ventricles  are 
formed  betwixt  the  corpus  callosum,  the  medullary 
substance  forming  the  centrum  ovale,  and  the  con- 
vexity of  the  corpora  striata  and  thalami  nervorum 
opticorum.  Following  the  cavity  forwards,  we  find 
what  is  called  its  anterior  horn  or  sinus  ;  it  is 
formed  betwixt  the  more  acute  convexity  of  the  cor- 

{)us  striatum  and  the  anterior  part  of  the  corpus  cal- 
osum  :  the  posterior  horn  stretches  into  the  posterior 
lobe  of  the  cerebrum,  which  rests  upon  the  tentorium. 
It  makes  a  curve  outwards,  and  at  the  same  time  in- 
clines  a  little  downward. 

The  INFERIOR  or  descending  horn  is  like  the 
continued  cavity  of  the  ventricle :  it  takes  a  curve 
backwards  and  outwards,  and  then,  turning  forwards 
and  downwards,  it  descends  into  the  middle  lobe  of 
the  brain. 

The  lateral  ventricles  do  not  terminate  in  the  others 
by  any  of  those  prolongations ;  but  they  communicate, 
upon  a  very  high  level,  with  the  third  ventricle  and 
with  each  other,  by  a  wide  opening  formed  under  the 

*  De  Corporis  Humani  Fabrica,  torn.  iv.  p.  55. 
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fore  part  of  the  arch  of  the  fornix.  This  communi- 
cation we  easily  find  by  following  the  clioroid  plexus 
forward  and  under  the  fornix  :  it  is  a  space  betwixt 
the  most  anterior  part  of  the  convexity  of  the  optic 
thalami  and  the  anterior  crura  of  the  fornix. 

OF   THE    PARTS   SEEN    IN    THE    LATERAL   VENTRICLES. 

The  FORNIX  is  a  medullary  body,  flat,  and  of  a  trian- 
gular shape  :  its  lower  surface  is  towards  the  tliird  ven- 
tricle: its  lateral  margins  are  in  the  lateral  ventricle. 
On  its  upper  surface  it  supports  the  septum  lucidum, 
or  partition  of  the  two  lateral  ventricles,  and  under  its 
most  anterior  part  is  the  communication  betwixt  the 
lateral  ventricles  and  the  third  ventricle.*  One  of  the 
angles  is  forward,  and  the  other  two  towards  the  back 
part:  it  rests  chiefly  upon  the  tlialami  nervorum  opti- 
corum,  but  it  is  separated  from  them  by  a  vascular 
membrane,  which  is  continued  from  the  external  pia 
mater,  and  which  stretches  into  the  brain  betwixt  the 
posterior  part  of  the  corpus  callosum  and  tubercula 
quadrigemina.  This  membrane  connects  the  plexus  of 
the  lateral  ventricle.  The  fornix  leaves,  betwixt  it  and 
the  convex  faces  of  the  anterior  parts  of  the  corpora 
striata,  a  triangular  space,  which  is  in  part  occupied  by 
the  septum  lucidum. 

The  extremities  of  this  body  are  called  crura.  The 
posterior  crura,  coalescing  with  the  corpus  callosum, 
(which  is  continued  downwards  posteriorly,)  are  pro- 
longed upon  the  edges  of  the  hippocampi ;  and  the  an- 
terior crura,  forming  the  anterior  angle,  being  close 
together,  bend  downwards  before  the  anterior  com- 
missure, and  are  connected  with  it;  they  then  bend 
round  the  thalami,  and  may  be  traced  into  tlie  crura 
cerebri ;  or,  according  to  others,  they  form  the  corpora 
albicantia.t  Those  pillars,  or  crura  of  the  fornix,  are 
fibrous  ill  some  slight  degree  like  a  nerve.     This  is  to 
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Iiiuiiyua  111  Bi^iiic  BiigiiL    uc^icc  lu^c  it  iicivc.        ^iiia    is  lu  ^^_ 
■  Of  this  communication  Bee  farther  in  the  Anatomy  of  the  Brain,       ^^H 
illustrated  by  engravings.                                                                                 ^^^| 
t  Two  white  bodies  seen  on  the  base  of  the  brain  behind  the  in-       ^^H 
Tundibulum.                                                                                                        ^^H 
-i 


4^       OF  THE  VENTRICLES  OF  THE  BRAIN. 

be  observed  by  cutting  them  either  across  or  in  their 

length.* 

Upon  the  lower  surface  of  the  fornix  there  are  lines 
like  those  of  the  corpus  callosum,  and  which  are  erro- 
neously conceived  by  many  to  be  the  impression  of 
the  vessels  of  the  velum.  It  is  this  lower  surface  of  the 
fornix  which  is  called  lyra,  corpus  psalloides,  it 
being  compared  to  a  stringed  instrumentt 

of      THE      hippocampi,       OR      CORNUA      AMMONIS,      AND 

OF     THE    TENIA    HIPPOCAMPI. 

These  are  parts  to  be  seen  by  following  the  posterior 
crura  of  the  fornix.  They  are  covered  by  a  soft  vas- 
cular substance,  the  plexus  choroides.  We  have 
observed,  that  upon  the  back  part  the  fornix  adheres 
to,  or  is  continuous  with,  the  corpus  callosum.  We  shall 
find  also  that  its  posterior  crus  on  each  side  divides  into 
two  lamina^  of  medullary  matter :  the  one  of  these 
is  continued  into  the  comu  ammonis,  and  the  other 
(being  the  anterior  of  these  portions)  forms  the  tenia 
hippocampi. 

The  hippocampus  is  narrow  at  its  commencement  in 
the  posterior  crus  of  the  fornix  t ;  but  is  enlarged  as  it 
descends^  following  the  course  of  the  inferior  prolon- 
gation of  the  lateral  ventricle  towards  the  base  of  the 

*  Vicq  d'Azvr,  Acad.  Scien.  1781,  p.  517. 

t  The  prevalent  idea  amonest  the  older  authors  regarding  the  use 
pf  the  fornix  was,  that  it  acted  like  a  ligament  binding  together  the 
internal  parts  of  the  brain;  or  that  it  supported  Uie  incumbent 
weight  of  the  upper  parts  of  the  braiii  from  pressing  upon  the  lower. 
"  Verum  alter  atque  iste  insignior  fomicis  usus  esse  yidetur  quem 
**  modo  inuimus ;  nempe,  ut  spiritus  animales  per  ejus  ductum  ab 
^  altera  cerebri  extremitate  ad  alteram  immediate  transeant,  atque 
^  ita  quasi  per  pelicani  rostrum  in  sui  ipsius  ventrem  intortum  cir- 
«  culentur."   Willis. 

^  X  In  speaking  of  the  origin  of  the  hippocampus  as  from  the  for- 
nix, I  mean  simply  that  the  student  having  sained  the  knowledge  of 
one  part  of  the  brain  may  trace  the  others  from  their  relation  to  it  ; 
and  that,  understanding  the  situation  and  relation  of  the  fornix,  he 
^^es  its  crura  until  he  finds  them  terminating  in  the  hippocampus. 
W'e  might  fully  as  well  say  that  the  hippocampi  are  formed  from 

^ji  P^^"®'  part  of  the  corpus  callosum,  for  they  are  the  same 
»<aeaullary  matter  continued. 

lo 
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brain.  It  is,  indeed,  merely  a  relief  or  particular  con- 
vexity of  the  floor  of  this  lower  horn  of  the  ventricle, 
like  a  pad.  The  inferior  extremities  of  the  hippocampi 
on  each  aide  turn  inwards,  pointing  to  the  crura  cere- 
bri, and  taking  thus  a  curve  like  a  ram's  horn.'  In  its 
whole  extent  the  hippocampus  consists  of  an  internal 
cineritious  substance,  and  a  superficial  layer  of  white 
medullary  matter.f 

The    TENIA    HIPPOCAMPI,    Of   CORPUS    FIMBIrtATUM,    18 

the  prolonged  margin  of  the  fornix  :  it  is  merely  the 
thin  edge  of  the  hippocampus,  which  follows  in  the 
whole  of  its  circuit,  and  terminates  in  an  acute  point 
near  its  bulbous  extremity  in  the  inferior  horn  of  the 
lateral  ventricle. 

The  LESSER  HIPPOCAMPUS,  Or  coLLicuLUS,  is  a  reUef 
or  convexity  in  the  floor  of  the  posterior  horn  of  the 
ventricles,  which  may  be  traced  backwards  from  the 
crura  of  the  fornix.  It  has  the  same  relation  to  the  for- 
nix which  the  greater  hippocampus  has,  and  lies  in  the 
posterior  horn  or  prolongation  of  the  ventricle  into  the 
posterior  lobe  of  the  brain,  in  the  same  way  in  which  the 
great  hippocampus  lies  in  the  inferior  horn  or  prolon- 
gation ot  the  ventricle  into  the  middle  lobe  of  the  brain. 

The  VELUM  and  plexus  require  to  be  taken  away 
before  we  can  fully  understand  the  situation  of  the 
third  ventricle,  or  of  those  tubercles  which  are  but  par- 
tially seen  in  the  lateral  ventricles. 

The  VELUM  vasculosum  lies  in  the  centre  of  the 
brain,  and  extends  from  the  surface  inward  betwixt  the 
posterior  lobes  of  the  cerebrum  and  the  cerebellum, 
then  betwixt  the  corpus  callosum  and  nates  and  testes, 
and  then  under  the  fornix.     It  forms  thus  a  great  cora- 

*  Betwixt  the  extreme  poini  of  tlie  hippocampi  and  the  crura 
cerebri  (when  the  base  of  tiie  brain  is  laroed  up)  we  can  insinuate 
tlie  probe  into  the  inferior  liorn  of  the  lateral  ventricle,  without 
pierciog    the  substance  of  the  brain,   but   merely  tearing  the  pia 

t  "  Vers  la  partio  infferieure  et  po»t6rieure  du  corps  calieux,  on 
"  trouve,  de  chaiiue  cole,  un  petit  bourrelet  de  substance  grise  qui 
"  se  prolonee  dans  I'^paisseur  de  I'hypocauipe,  dont  il  fait  partie: 
"  ce  oourrelet  est  recouvert  dans  son  princijie  par  une  lame  de  sub- 
"  stance  blanche."  Vicq  d'Azyr,  loc.  eit. 
E£  3 
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muntcation  betwixt  the  exteraal  and  internal  mem- 
branes of  the  brain.  As  it  lies  under  the  fornix,  that 
medullary  lamina  adheres  to  it,  wlule  the  velum  again 
adiieres  to  tlio  thalaml  ncr\-orura  opticorum,  which  are 
beneath  it.  Its  margin  seems  to  be  terminated  laterally 
by  the  choroid  plexus  (when  we  \iew  it  after  raising 
the  fornix) ;  but  it  is  not  strictly  so,  for  the  choroid 
plexus  is  continued  with  the  membrane  of  the  ventricles, 
and  has  no  where  a  termination.  For  the  vascularity  of 
this  membrane,  turn  to  what  has  already  been  said  ia 
speaking  of  the  internal  veins  of  the  brain. 

Seeing  how  the  plexus  choroides  are  foroied  and 
connected,  they  cannot  be  strictly  said  to  have  either 
beginning  or  termination ;  they  are  the  connected 
folds  and  pHcse  of  the  internal  membrane  of  the  ven- 
tricles loaded  with  vessels ;  but  to  describe  them  in- 
telligibly,  we  must,  notwithstanding,  trace  them  in  this 
manner.  The  plexus  of  the  lateral  ventricles  rise 
from  the  bottom  of  the  inferior  honis  of  these  ventricles 
(called  tiie  digital  cavity),  betwixt  the  pedunculi  or 
crura  cerebri  and  the  teniiination  of  the  liippocampi ; 
they  lie  like  fleshy  bodies  in  that  lower  horn.  As  they 
rise  into  the  superior  level,  they  are  at  their  greatest 
size  (^  there  they  have  often  a  diseased  appearance,  being 
hard,  and  as  if  scirrhous,  or  full  of  little  vesicles  or 
hydatids) ;  they  then  pass  forwards  and  inwards, 
diminishing  in  thickness,  and  approaching  gradually 
until  they  coalesce  under  the  fornix,  and  immediately 
behind  the  communication  betwixt  the  ventricles.  The 
PLEXUS  OF  THE  THiHD  ventricle,  formed  by  the  union 
of  those  of  the  lateral  ventricles,  turns  back  upon  the 
lower  surface  of  the  velum,  and  is  comparatively  very 
small.  If  my  reader  has  any  difficulty  in  comprehend- 
ing the  relation  and  place  of  the  z'efum  inierposiluniy  he 
has  only  to  notice  the  place  of  the  choroid  plexus, 
lying,  tlie  one  in  the  leit,  and  the  other  in  the  right 
lateral  ventricle;  then  he  is  to  lift  the  fornix,  and  he 
will  discover  a  vascular  membrane  passing  betwixt  the 
plexus  of  the  right  and  left  sides.  This  is  the  vebtm  or 
diapkragma.  I 

The  roni'ORA  striata  are  smooth,  cineritious  con-  i 
^exiIies  in  (he  fore  p.irt  of  the  lateral  ventricle.    They  \ 
9 


« 

i 


OF   THE    VENTRICLES    OF   THE    UHAIN.  i2S 

are  somewhat  of  the  shape  of  a  pear  ;  tliey  are  obtuse 
forwards ;  they  approach  each  other  towards  the  fore 
part  with  a  regular  convexity,  and  they  are  narrow  as 
they  pass  backwards,  separating  at  the  same  time  ;  their 
posterior  extremity  being  as  it  were  pushed  out  by  the 
thalami  nervorum  opticorum.  These  last  lie  more  under 
the  back  part  of  the  fornix,  and  are  more  concealed 
when  the  lateral  ventricle  only  is  laid  open.  The  cor- 
pora striata  are  so  called  from  the  intermixture  of  the 
medullary  matter  in  tiieir  substance,  which  gives  the 
appearance  of  stride  when  they  are  cut.  They  descend 
<iowH  to  the  base,  and  are  intimately  connected  with 
the  crura  cerebri.  The  strJse  of  medullary  matter 
pass  from  above  downwards  ;  they  therefore  appear  in 
the  horizontal  sections  of  this  body  like  white  points. 
A  superficial  horizontal  section  of  the  corpora  striata 
shows  those  stria;  connected  with  the  medullary  matter 
of  the  middle  and  posterior  lobe.  A  deeper  incision 
brings  into  view  a  mass  of  cineritious  substance  betwixt 
those  stride  and  the  medullary  matter  of  the  middle 
Jobe.  Another  incision  shows  the  course  of  the  striiE 
altered,  and  brings  into  view  the  connection  betwixt 
the  corpora  striata  of  each  side,  by  means  of  the  an 
terior  commissure.* 

The  cOMMissURA  anterior  is  a  cylindrical  medullary 
cord,  which  unites  the  fore  and  lower  part  of  the  cor- 
pora striata,  and  which  spreads  its  connections  for  a  full 
inch  and  a  half  into  the  middle  lobe  of  the  brain  upon 
each  side.  We  see  it  stretched  transversely  immediately 
under  the  anterior  crura  of  the  fornix.  It  is  in  figure 
like  a  bow  ;  its  extremities  stretching  (with  a  convexity 
forward)  into  the  middle  portion  of  the  brain  towards 
the  extremity  of  the  fossa  Silvii,  where  it  terminates  in 
the  medullary  matter  of  the  middle  lobe  of  the  brain. 
The  THALAMI  NERVORUM  oPTicoHbM  are  hid  by  the 
*  "  Hav  pars  eommuiu  sensoriutn  eit,  quodsen&ibilium  omnium  ictm 
"  anervis  cujusque  organi  dilates accipit,  AdeoqaeomnistauiomipeT- 
"  txpHonemalficit;  cujuamodi  sensibiliuno  iclus,  cum  hiiic  ulterius  in 
"  cerebrum  trajiciuntur,  Meniioni  statim  imeginatio  succedit ;  atque 
"  imuner  hec  corpora,  uti  sensuum  omnium  impetus  ita  motui 
"  locatium  epontancorum  primos  ini^(iI1Ctus  suscipiunt."  Wil 
edit.  i.  p.  43, 


I 
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posterior  angles  of  the  fornix,  and  the  plexus  cho- 
roides  :  we  do  not  see  them  fully  until  we  have  lifted 
the  fornix,  and  the  velum  or  membrane  which  stretches 
under  the  fornix.  They  are  somewhat  of  an  irregular 
oval  shape ;  they  are  whiter  than  the  corpora  striata^ 
their  surface  being  chiefly  of  medullary  matter.  Inter- 
nally they  are  cineritious ;  and  the  medullary  and  cine- 
ritious  matter  is  blended  in  striae  like  the  anterior 
tubercles  of  the  ventricles  or  corpora  striata. 

The  thalami  nervorum  opticorum,  having  their  con- 
vex surface  towards  each  other,  unite  under  the  fornix 
by  what  is  called  the  commissura  mollis,  in  oppo^ 
sition  to  the  commissura  magna,  which  is  the  corpus 
callosum  ;  the  commissura  anterior,  which  unites  the 
fore  part  of  the  corpora  striata ;  and  the  commissura 
posterior,  which  is  yet  to  be  described. 

This  soft  commissure  of  the  brain,  or  the  union  of 
the  optic  thalami,  is  so  soft  that  the  slightest  force  will 
tear  it,  or  in  dissection,  the  parts  being  unequally  sup- 
ported, the  thalami  will  be  separated  and  this  connec- 
tion lost.*  After  such  separation  of  the  tubercles, 
there  remains  very  little  appearance  of  their  having 
been  united.  Sabbatier,  after  the  most  careftd  dissec- 
tion, says  expressly  that  he  could  never  observe  this 
union  ;  and  he  conceives,  that  in  the  smoothness  of  the 
contiguous  surfaces  he  has  a  proof  of  there  never  being 
such  a  union  ;  but  he  goes  on  to  say,  **  The  fruits  of 
**  my  research  were,  that  I  constantly  found  a  soft 
**  cord  of  a  cineritious  colour,  and  about  a  line  or  a 
"  line  and  a  half  in  diameter,  passing  betwixt  them.** 

I  have  seen,  when  the  ventricles  were  distended  in 
hydrocephalus,  and  the  communication  betwixt  the 
three  ventricles  enlarged  to  a  square  cavity  of  nearly 
an  inch  in  diameter  t,  that  this  union  was  drawn  out  to 
,«ome  length,  but  still  was  above  half  an  inch  in  dia- 
meter. The  commissura  mollis  is  exceedingly  soft,  of 
a  cineritious  colour,  and  vessels  are  sometimes  seen  to 
cross  upon  its  surface.    It  seems  to  be  the  continuation 

*  Morgagni  and  Vicq  d*Azyr  say  they  have  seen  this  commissure 
double. 

t  In  quadrupeds  the  adhesion  is  more  extensive. 
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of  the  grey  or  cineritious  substance  which  covers  the 
internal  surface  of  the  optic  tliakmi." 

Towards  the  fore  part  of  the  thalami  we  have  to 
observe  a  pecuHar  eminence  or  convexity,  viz.  the 
ANTERIOR  TUBERCLES  of  the  opUc  thalami.  In  making 
a  horizontal  section  of  the  thalami,  we  find  that  we  cut 
across  a  medullary  streak  or  cord  which  descends  from 
this  tubercle  to  the  mamillary  processes,  or  corpora  albi- 
cantia,  in  the  base  of  the  brain.t  Its  course  is  deep  in 
the  substance  of  the  brain,  and  somewhat  oblique. 
The  limits  of  the  thalami  externally  are  coutiguous-to 
the  corpus  striatum,  but  betwixt  them  there  intervenes 
a  white  medullary  tract,  which  is  continuous  with  the 
medullary  strise,  and  which,  as  it  marks  the  limits  of 
the  two  great  tubercles  of  the  lateral  ventricles,  takes 
a  course  inwards  towards  the  anterior  pillars  or  crura 
of  the  fornix  and  middle  of  the  anterior  commissure. 
The  surface  of  this  tract,  as  seen  in  the  lateral  ven- 
tricle, ia  tlie  TENIA  SEMICIRCULARIS  GEMINUM,  wllich  We 

shall  presently  more  particularly  describe. 

To  understand  the  further  connections  and  import- 
ance of  the  optic  thalami,  we  must  dissect  the  base  of 
the  brain.  There  we  find  that  it  is  through  the  corpora 
striata,  and  the  thalami  nervorum  opticorum,  that  the 
crura  cerebri  establish  tlieir  extensive  connection  with 
the  internal  mass  of  the  brain ;  particularly  we  rind 
that  the  crura  slioot  up  into  the  back  and  lower  part  of 
the  thalami. 

Here  on  the  lower  part  also  we  may  observe  the 
TEAcTUs  OPTICUS,  which  we  may  trace  backwards  from 
the  optic  nerves.  They  surround  tiie  crura  cerebri 
witli  a  semicu-cular  sweep,  swelling  out  at  tlie  same 
time,  and  terminating  in  three  considerable  tuberosi- 
ties :  they  are  finally  confounded  with  the  lower  part 


*  Mais  it  n'y  a  point  de  continuity,  proprement  dite,  entre  la  aub- 
stance  intime  de  ce«  couches  et  la  (.uDimisgure  tnollc  dont  il  s'agit. 
Vicq  d'Ayir,  Plane,  de  Cerv.  p.  23. 

t  See  Vicij  d'Azyr,  pit 
p.  528.  and  plate  2.  fig.  5. 
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of  the  optic  thalami*  ;  at  the  same  time  there  runs  up 
a  division  into  the  nates. 

The  TENIA  SEMICIRCULARIS  GEMINUM  is  visiblc  OH  thc 

upper  part  of  these  convexities  in  prosecuting  the  dis- 
section from  above ;  it  is  the  tract  of  the  medullary 
matter,  which  is  betwixt  the  two  great  tubercles  of  the 
lateral  ventricle,  the  corpus  striatum  and  thalamus 
nervi  optici.  Towards  the  fore  part  of  this  tract  its 
surface  is  covered  with  a  layer  of  a  semi-transparent 
greyish  matter,  through  which  we  see  the  veins  which 
pass  from  the  surface  of  the  corpora  striata  to  join 
the  vena  Galeni.t  Sabbatier  makes  the  anterior  ex- 
tremity of  this  medullary  body  join  the  anterior  pil- 
lar of  the  fornix.  Haller  makes  it  join  the  anterior 
commissure ;  and  Vicq  d' Azyr  says  they  separate  again 
where  they  seem  to  unite  forwards  and  lose  themselves 
on  the  corpora  striata.  Their  posterior  extremities  are 
lost  in  the  hippocampi ;  they  thus  form  a  kind  of 
longitudinal  commissure  which  establishes  a  commu- 
nication betwixt  the  fore  and  back  part  of  the  cere- 
brum. 


OF   THE   THIRD   VENTRICLE. 

The  third  ventricle  does  not  at  all  answer  to  the 
conception  we  form  of  the  ventricles  from  the  lateral 
ones.  It  is  a  mere  sulcus,  lying  betwixt  the  thalami 
nervorum  opticorum,  and  betwixt  the  crura  cerebri, 
which  are  continued  down  from  these  tubercles.  It 
is  a  longitudinal  slit,  rima,  or  gutter-like  cavity,  which 

*  Willis,  seeing  the  first  and  second  pair  of  nerves  so  closely  con- 
nected with  these  tubercles,  and  supposing,  as  we  have  mentioned 
in  a  former  note,  that  the  corpora  striata  were  the  common  sensorium, 
concludes,  *'  hinc  ratio  patet,  cur  odores  sive  olfactus  objecta  ipsum 
*^  adeo  cerebrum  feriunt,  et  immediate  afficiunt ;  item  cur  inter 
**  visionem  et  imaginationem  communicatio  citissima  habetur.*'  P.  44'. 
t  *^  Quelquefois  il  se  detache  du  taenia  semicircularis  entre  le 
corps  stril  et  la  couche  optique  un  silet  blanc,  qui  faisant  un 
angle  trds  aigu,  soit  en  devant  soit  en  arridre,  monte  k  une 
"  certaine  hauteur  sur  le  corps  cannele."  Vicq  d'Aayr,  M^m. 
de  TAcad.  Royale,  1781,  p.  530. 
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is  made  irregular,  and  is  divided  by  the  union  of  the 
optic  thalami  :  and,  tinally,  it  is  canopied  by  the 
fornix  and  vascular  velum,  which  stretches  over  the 
thalami.  • 

The  third  ventricle  opens  forward  and  upwards 
into  the  two  lateral  ventricles,  and  under  the  com- 
mon communication  it  opens  into  the  infundibulum. 
Backwards  it  is  continued  by  a  canal  which  passes 
under  the  tubercula  quadrigemina,  or  nates  and  testes, 
into  the  fourth  ventricle.  The  bottom  of  the  third 
ventricle  is  closed  by  a  small  stratum  of  cineritious 
matter,  cloisojt  pidpeuse  du  troisieme  ventr'tcule ;  this 
fills  up  the  space  betwixt  the  junction  of  the  optic 
nerves  and  the  anterior  commissure.  We  see  it  when 
dissecting  the  base  of  the  braiu.  Lifting  the  optic 
nerves,  we  shall  find  it  strengthened  by  the  pia  mater, 
and  consisting  of  striae  which  pass  obliquely  back* 
wards  and  downwards,  and  some  of  which,  while  they 
adhere  to  the  optic  nenes,  pass  into  them. 

As  we  have  found  that  the  pia  mater  could  be 
traced  into  the  lateral  ventricles,  and  as,  by  tearing 
with  the  probe  the  connections  of  those  membranes, 
we  could  penetrate  into  the  lateral  ventricle  withoui 
piercing  the  substance  of  the  brain,  so  here  we  can 
penetrate  into  the  third  ventricle,  which  is  deepest  of 
all,  and  also  into  the  fourth,  without  lacerating  the 
substance  of  the  brain.  Thus,  after  raising  the  vascular 
membrane  of  the  base,  we  can  pass  a  probe  under  the 
corpus  callosum  backwards  into  the  third  ventricle, 
and  by  raising  the  cerebellum  from  the  medulla  ob- 
longata, and  separating  the  adhesions  of  the  pia  mater, 
we  get  access  to  the  fourth  ventricle.  We  conclude, 
then,  that  the  ventricles  are  not  formed,  as  we  should 
at  first  conceive,  in  the  substance  of  the  brain,  but 
that  they  are  formed  by  the  replication  and  foldings 
of  the  convolutions  of  the  brain. 


"  "  Hanc    caveam    ventricui 
"  ipsa  cum  nlei 
"  limes."'     Hall 


tertium   vulgo   vocant,   quae   et 
I  plena  Hint  omnia  nihil  est  nisi  contiguorum  tfaalamonun 
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OF   THE    INFUNDIBULUM. 

As  I  have  explained  in  ray  tables  of  the  brain* 
there  is  much  confusion  regarding  the  terms  vulva 
and  anus.  A'ulva  is  the  space  by  which  the  three 
ventricles  communicate,  as  seen  when  the  fornix  is 
lifted,  in  prosecuting  the  dissection  from  above  down- 
wards, viz.  betwixt  the  thalami  nervorum  opticorum 
and  before  the  commissura  mollis.  The  anus  is  be- 
hind this  commissure,  and  near  the  nates  and  testes ; 
both  these  are  mentioned  as  communications  betwixt 
tlie  ventricles ;  but  we  know  that  the  union  of  the 
plexus  choroides,  of  the  two  lateral  ventricles,  and  of 
the  termination  of  the  velum  under  the  anterior  part 
of  the  fornix,  leaves  the  vulva  free.  But  the  velum 
spreading  over  the  thalami,  and  under  the  posterior 
part  of  the  fornix,  covers  the  anus  ;  and  it  appears 
as  a  communication  similar  to  the  other  only  when  the 
velum  is  torn  up. 

If  we  pass  a  probe  gently  dovrnwaids  and  forwards 
from  the  vulva  or  foramen  commune  aiiterius,  or 
communication  betwixt  the  ventricles,  we  pass  it  into 
the  infundibulum.  The  infundibulum  is  a  funnel  of 
a  soft  cineritious  matter,  which  leads  from  the  bottom 
and  fore  part  of  the  third  ventricle  towards  the  glan- 
dula  pituitaria,  which  is  seated  in  the  sella  turcica  of 
the  sphenoid  bone. 

The  infundibulum  is  formed  Df  cineritious  matter, 
which  is  continued  from  the  bottom  of  the  third  ven- 
tricle, and  which  adheres  to  the  back  part  of  the  optic 
nerves ;  or,  according  to  Wharton,  of  an  external 
membrane  with  cineritious  matter  internally.  Its 
cavity  becomes  contracted  before  it  reaches  the  glan- 
dula  pituitaria.  Whether  it  be  really  capable  of 
conveying  the  fluids  of  the  ventricles,  or  whether  it 
be  actually  pervious,  is    likely  to  remain    a   disputed 

Eoint.     Tarin,  and  M.  Adolphus  Murray,  and  Haller, 
elieve  with  tlie  oldest   writers  that   it  is  pervious. 
Swmmerring  and  Vicq  d'Azyr  have  in  their  experi- 


I 
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ments  found  it  shut.*  But  to  the  opinion  that  the 
infundibuhim  conveyed  the  superfluous  moisture  from 
the  ventricles  t,  it  did  not  seem  necessary  to  Vieussens 
that  we  should  find  it  to  have  a  cavity  in  all  its  length. 
He  conceived  that  where  the  apparent  cavity  ter- 
minated, less  visible  pores  were  continued  towards 
the  gland. 


INFUNDIBULUM    AND    PITUITARY   GLAND. 

What  is  called  the  pituitary  gland  is  a  reddish 
body  of  a  glandular-like  structuret,  which  is  seated 
in  the  sella  Turcica  of  the  sphenoid  bone.  It  is  plain 
upon  its  upper  surface,  or  rather  perhaps  a  little 
hollowed,  of  a  globular  shape  below,  and  having  a 
division  into  two  lobes.  The  infundibuhim  terminates 
in  it,  piercing  the  dura  mater,  a  thin  lamina  of  which 
spreads  over  the  gland.  The  gland  lies  surrounded 
with  the  circular  sinus,  and  has  the  cavernous  sinus 
upon  the  sides ;  into  these  last,  vessels  have  been  seen 

•  "  Sed  non  ad  apicem  usque  perviuin,"     Sremmerring. 

-|-  "  Siructura,  situque  infundibuH  epectatie,  connectionis,  cl 
"Bocietatis,  quam  cum  cercbro,  et  glandula  piiuitaria  habet,  ra- 
"  tionibuH  mquo  judicio  perpcnsjs,  unicum  iilius  usum  esse,  ut 
"  aquoeum,  seu  lymphaticum  quemdam  cerebro  depluentcm  hu- 
"  morem,  majoris,  ad  instar  vasis  lymphatic!  excipiat  et  pituitariam 
"  versus  glanduJam  sensim  transmittat,  nan  autumarc  non  possu- 
"  nius :  Elenim  eum  intertextarum  plexibus  choroidteie  glandu- 
"  larum  usus  sit,  ut  sanguims  calv&riam  subeuntU,  spiritusque  ani- 
"malis  materiam  suppeditantis,  acfuosiorera  partem,  desinentibus 
"  in  ipsas  ab  arteriis  depositum  excipiant,  quo;  deinceps  per  insen- 
"silea  rarissimie,  qua  obducuntur,  membrane  poroE,  senEim  trans- 
"  fluit,  et  partim  per  vulvani  partimve  per  anum,  in  terlium  cerebri 
"  ventriculum  delabitur  ;  nullus  esse  videtur  ambigendi  locus,  qujn 
"aquosuB  omnis  humore  glandulis,  quie  plexuum  choroidjEorum 
"  vasis  interseruntur,  sensim  afHuenii,  ad  infundibulum  deferatur.'* 
Vieussens,  p.  50.  Such  was  the  opinion  regarding  the  econoniy  of 
the  brain ;  and  now  wc  have  no  theory,  good  or  bad,  nor  any 
explanation  of  this  connection  of  the  gland  with  the  ventricles  of 
the  brain,  to  offer. 

i  It  perhaps  has  only  the  form  of  a  gland.  Holler  says,  "  non 
"  acinosa  quidera,  neque  nullius  alterlus  glandula:  similes,  qus  potiua 
"  cerebri  quidam  sit  appendix,"  See  also  Bordeu,  Itecherch. 
Anatomiq,  sur  les  Glands.  Pituct.  Gland uhe  Vitium,  Sandift. 
Thes,  Vol.m. 
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to  pass  from  the  gland  *,  which,  as  Soemmening  ob- 
serves, were  probably  veins.  A  distinction  of  substance 
has  been  observed  m  this  gland,  and  it  is  by  some 
considered  as  a  part  of  the  brain ;  or,  being  like  the 
cineritious  substance,  it  has  been  supposed  that  it  gave 
nerves  to  the  fifth  or  sixth  pair. 

It  was  conceived  that  this  body,  receiving  the  super-^ 
fluous  moisture  of  the  brain,  conveyed  it  into  the  nose, 
or  into  the  neighbouring  sinuses,  t  To  countenance 
this  opinion,  there  was  no  want  of  cases  proving  the 
accumulation  of  the  fluids  of  the  ventricles  in  con- 
sequence  of  the  scirrhus  of  this  gland  t,  while  in 
truth  dissection  has  shown  no  connection  betwixt 
the  diseases  of  the  ventricles  and  pituitary  gland. 
M.  Littre  gave  both  a  vascular  structure  and  muscular 
fibres  to  this  body,  and  conceived  that  its  operations 
brought  down  the  water  and  air  from  the  ventriclea 
of  the  brain.  § 

THE   TUBERCULA    QUADRIGEMINA. 

The  tubercula  quadrigemina,  or  nates  and  testes, 
are  seen  when  we  continue  to  lift  back  the  posterior 
part  of  the  fornix  and  corpus  callosum,  and  when  we 
have  lifted  back  the  velum  with  the  vena  Galeni. 
We  find,  in  doing  this,  that  the  velum  is  connected 
with  the  pineal  gland,  which  is  seated  upon  these 
tubercules. 

The  tubercula  quadrigemina  are  not  in  the  cavities 
or  ventricles  of  the  brain,  but  are  seen  upon  lifting 
and  turning  forward  the  posterior  lobes  of  the  cere- 
brum from  the  cerebellum. 

These  four  tubercules  are  behind  the  third  ventricle, 
and  above  tlie  fourth.      As  they  are  immediately  in 

*  Adolph.  Murray  de  Infundib. 

f  Lower,  Tract  de  Corde. 

X  Schneider  (de  Catar.)  first  opposed  this  theory ;  showed  that 
that  there  was  no  communication  betwixt  the  brain  and  the  nose, 
and  maintained  that  no  fluid,  not  even  the  blood  which  flowed  from 
the  nose,  had  any  connection  with  the  brain ;  he  was  supported 
hv  other  able  anatomists.  The  old  opinion  was  remed  by  M. 
^^^^fiiiei,  JBl^em  de  Mededne  pratique, 

i  See  Littre,  Mem.  de  TAcad.  des  Sciences,  1707. 
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the  centre  of  tiie  brain,  they  form  a  kind  of  commis- 
sure, and  they  both  communicate  with  the  tubercles, 
from  which  the  tractus  opticus  emerges.  The  upper- 
most two  are  the  nates,  the  lower  are  the  testes  ; 
the  former  are  less  white  than  the  latter.  A  little  ' 
under  the  inferior  tubercle  we  find  a  small  tract  of 
medullary  matter,  which  extends  to  the  thalarai  ner- 
vorum opticorutn,  and  the  crura  cerebri.  And  fi-om 
the  lower  part  of  the  testes  there  projects  backwards, 
connecting  itself  with  the  crura  cerebelli,  a  thin  me- 
dullary  lamina,    which    is    the    valvula    Vieussenii, 

PROCESSUS   a   CEREBELLO    AD    TESTES,  Or   VELUM     INTER- 

jectum.  Behind  the  posterior  tubercle,  or  from  this 
medullary  lamina  itselii  the  fourth  pair  of  nerves  take 
their  origin.  Sometimes  those  four  tubercles  are  of 
the  same  size  ;  sometimes  the  posterior,  sometimes 
the  anterior  tubercles,  are  the  larger :  a  perpendicular 
section  of  them  shows  a  mutual  communication  of 
strige  of  medullary  and  cineritious  matter,  but  those 
are  seen  faintly. 

THE   PINEAL    GLAND. 


Third  ventricle    — 
Foaterior  commissure 


PeduDcule   of    the 
pineal  gland. 


Pineal  gland. 


Tubercula  quadrigemina. 

The  pineal  gland  is  a  little  glandular-like  body, 
seated  above  the  tubercula  quadrigemina,  and  behind 
the  thalami  nervorum  opticorum ;  it  is  fixed,  says 
Winslow,  like  a  button.  It  consists  of  cineritious  mat- 
ter covered  with  the  pia  mater  ;  its  base  is  surrounded 
with  medullary  matter  ;  it  adheres  firmly  to  the  velum 
vasculosuin,  and  is  apt  to  be  displaced  or  torn 
its  peduncuti  in  lifting  that  membrane.     It 


3rn  from        ^^J 

1  a  smalt       ^^M 
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soft  greyish  body,  irregularly  round,  or  of  the  figure 
of  a  pine-apple ;  or,  of  all  things,  likest  the  heart  of  a 
frog.*  Its  pedunculi,  or  footstalks,  pass  out  from  a 
transverse  medullary  base,  which  unites  it  to  the  pos- 
terior commissure.  Those  pedunculi  pass  on  each  side 
to  the  thalami  nervorum  opticorum  cleaving  a  passage 
under  and  betwixt  them  to  the  lourth  ventricle.) 
Their  extremities  pass  forward  upon  the  internal  sur- 
face of  the  thalami  nervorum  opticorum,  and  are 
united  to  the  anterior  crura  of  the  fornix. 

Vicq  d*Azyr  remarks,  that  although  the  ideas  of 
Oalen  and  Descartes  t,  and  a  crowd  of  others,  are 
remembered  only  with  ridicule,  there  are  still  some 
peculiarities  in  tne  situations  and  connection  of  this 
body,  which  mark  its  importance.  It  is  composed 
of  cineritious  substance ;  it  is  in  fact,  a  prolongation 
of  the  substance  of  the  brain,  and  by  its  pedunculi, 
which  are  like  two  nerves,  it  is  connected  with  the 
thalami  nervorum  opticorum,  with  the  fornix,  and  con- 
sequently with  the  corpus  callosum,  the  hypocampus 
and  corpora  albicantia,  which  are  themselves  the 
centre  of  union  to  several  medullary  cords  :  therefore 
he  concludes  that  the  pineal  gland  must  be  an  im- 
portant organ,  t 

The  pineal  gland  has  often  in  it  little  peculiar 
grains  and  calculi,  resembling  bone  in  its  constituent 
parts,  §     It  has  a  great  variety  of  form   and   size ; 

*  Ruysch  considered  the  substance  of  this  gland  as  different 
from  that  of  the  cerebrum  or  cerebellum,  and  different,  also,  from 
all  other  glands. 

j-  Alluding  to  their  opinion  of  this  being  the  seat  of  the  soul ; 
Willis  imposed  upon  this  part  a  lower  office,  ^'  £j  usque  munus  non 
**  aliud  omnino  esse  quam  aliarum  glandularum  quas  juxta  vasorum 
**  sanguiferorum  concursus  disponuntur :  nempe  ut  humores  serosos 
**  a  sanguine  arteripso  depositos,  excipiat,  et  m  se  retineat ;  donee 
^  aut  veruB  depletiores  factas  eosdem  resorbeant,  aut  lymphae  ductus 
*  (si  qui  adfticrint)  eos  extra  conv^ant/'    V^illis,  p.  46. 

I  ®tou  de  FAcad*  Royale,  An,  1781,  p.  S3S.  See  Observ.  par 
mm  ^ckel  sur  le  Gland  pineal,  sur  la  cloison  transparente,  et  sur 

^e  du  nerf  de  la  septieme  paire.    L'Acad.  Berlin,  1765. 
^^^?*  parte  anteriore  della  base  n'd  ordinari  amente  midollare, 
'"■£mi??S*^u^  I'ho  moltissime  volte  veduta  gessata,  ossosa^  tar- 

■W*      ^va^ile,  viai,  che  ho  trovati  anchc  molte  volte  nei  pic- 
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sometimes  hollow,  and  there  is  also  a  sinus  found,  in 
it.  I  have  found  it  surrounded  with  pus  in  an  idiot 
boy,  who  was  accustomed  to  wander  about  the  Leith 
glass-houses.      He  died  with  symptoms  of  hydroce- 

J)halus ;  and  in  his  ventricles,  accordingly,  there  was 
bund  much  fluid.  Malacarne  gives  a  case  of  its 
having  degenerated  into  hydatids,  like  a  cluster  of 
grapes ;  I  have  also  seen  this  appearance.  In  some 
cases  it  has  not  been  found  upon  dissection. 

POSTERIOR    COMMISSURE. 

The  base  of  the  pineal  gland  is  connected  with  the 
posterior  commissure  of  the  brain.  This  commissure 
is  seen  like  a  cord,  or  like  the  anterior  commissure, 
towards  the  back  part  of  the  third  ventricle,  before 
the  tubercula  quadrigemina,  and  above  the  iter  ad 
quartum  ventriculum.  Betwixt  this  commissure  and 
the  base  of  the  pineal  gland  we  have  to  observe  two 
or  three  medullary  filaments,  not  passing  from  the 
gland,  but  lying  parallel  to  the  commissure.  But  this 
part  of  the  brain,  which  appears  like  a  cord,  does  not 
deserve  the  name  of  commissure ;  it  does  not  pass 
on  each  side  into  the  substance  of  the  brain,  as  the 
anterior  one  does ;  it  is  lost  in  the  neighbouring  border 
of  the  medullary  matter,  and  is  merely  this  matter 
reflected,  so  as  to  present  a  rounded  edge. 

CEREBELLUM. 

The  cerebellum  is  one  of  the  grand  divisions  of  the 
brain.  It  weighs  about  a  sixth  or  seventh  part  of  the 
whole  brain  ;  it  lodges  in  that  part  of  the  base  of  the 

'<  cinoli.*'  Malacarne,  part  ii.  p.  81.  Acertmlus:  Meckel,  M6m. 
de  TAcad.  des  Sciences  a  Berlin,  1755,  fig.  1.  b.  b.  Vicq  d'Azyr, 
tab.  xxvii.  "  Super  medullosum  conarii  vinculum  vel  in  ipso  vin- 
*^  culo,  vel  in  ipso  denique  acervulo,  plerumque  vero  ante  acervulum 
"  iam  in  fetibus  inniaturis  peculiares  quidam  lapilli,  mox  maionim 
"  acervulum,  mox  vero  duo  vel  tres  minores  acervulos  constituentes, 
''helui,  semiperlucidi,  iunioribus  semper  pallidiores,  annosioribus 
'*  fusciores,  infantibus  ob  coloris  languorem  et  perlucidatem  difH- 
<<  ciles  cognitu  siccati  albidiores  et  opaciores  inveniuntur."  Soem- 
merring,  p.  63. 
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cranium  which  belongs  to  the  occipital  bone,  and  has 
the  tentorium  stretched  over  it ;  it  is  divided  into  a 
CENTBAL   or   MIDDLE    PABT,   and    two  great  laterai- 

PORTIOK9    or    LOBES. 

The  central,  or  middle  part,  is  anterior  to  the  lobes, 
and  betwixt  them  and  the  cerebrum :  this  is  the  part 
very  commonly  called,  from  its  appearance,  the  ver- 
miform PROCESS ;  and  upon  the  sides  we  have  two 
portions,  sometimes  called  lateral  vermiform  pro- 
cesses. The  term  process  here  is  certainly  impro- 
per; for  it  implies  that  those  parts  are  extended  from 
the  lobes ;  whereas  the  processus  vermiformis  is 
the  part  we  see  in  all  creatures  which  have  a  spinal 
marrow  ;  while  the  lateral  lobes  or  hemispheres  are 
the  superadded  parts,  and  bestowed  upon  the  higher 
animals. 

The  cineritious  matter  of  the  cerebellum  is  ester-  I 
nal,  Uke  that  of  the  great  mass  of  the  cerebrum  :  but 
the  medullar)-  internal  matter  presents  an  appearance 
somewhat  different;  for  on  a  section  being-  made,  it 
appears  branching  like  a  tree,  and  has  been  called 
arbor  viKP, 

Tlie  concentration  of  the  medullary  matter,  from 
tlie  two  sides  of  the  cerebellum,  towards  the  nodus 
cerebri,  forms  what  are  called  the  crura  cercbelU. 
One  portion  of  this  medullary  matter  forms  the  pons 
or  nodus,  and  constitutes  the  commissure  uniting  the 
lateral  divisions  of  the  cerehellum ;  the  other  di\'ision 
of  the  ci-us  is  the  corpus  rcsliforme,  which  runs  into  .| 
the  medulla  oblongata. 

In  dividing  these  crura  we  find  in  each  of  tlieni  thfi  I 
stain  of  yellowish  matter  which  is  called  corpub  J 
rhomboideum,  or  cobpls  dektatlm. 

OF    THE    FOURTH    VF.NTHICLE. 

The  fourth  ventricle  is  the  ventricle  of  the  cere- 
bellum J  it  descends  perpendicularly  before  the  cere- 
bellum :  it  is  inclosed  on  the  upper  part  by  the 
bSrf  Xi^"^*^""  '  **"  ^'"^  ^'<^*^8  ^y  the  crura  cerebelli 
spinal?,*  ^A  "^^  P^^^  media ;  below,  by  the  medulli 
•  *""  's  closed  there  by  the  pia  mater. 
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When,  from  the  third  ventricle,  we  pass  our  probe 
obliquely  backwards  and  downwards  under  the  pos- 
terior commissure,  it  passes  into  the  iter  ad  quartum 
vENTRicuLUM,  or  AQUEDUCT  of  SiLvius.  This  pas- 
sage to  the  fourth  ventricle  goes  before  the  tubercula 
quadrigemina.  The  valvula  Vieussenii,  it  was  sup- 
posed, prevented  the  falling  down  of  the  moisture  of 
the  other  cavities  into  the  fourth  ventricle  •  :  it  is 
more  properly  called  the  processus  cerebelli  ad 
TESTES,  being  a  medullary  lamina  spread  over  the 
ventricle,  ana  betwixt  the  crura  cerebelli,  as  they  rise 
from  the  internal  medullary  part  of  the  cerebellum. 

From  the  aqueduct  there  is  continued  down  upon 
the  fore  part  of  the  fourth  ventricle  a  kind  of  fissure, 
which  Vesalius,  conceiving  it  to  have  some  resem- 
blance to  a  writing  quill,  called  calamus  scriptorius. 
The  same  fissure  or  furrow  is  continued  down  some 
way  upon  the  spinal  marrow. 

There  pass  up  obliquely  outwards,  on  each  side  of 
the  calamus  scnptorius,  medullary  lines,  three  or  four 
in  number,  but  sometimes  seven  are  observed,  t 

In  the  fourth  ventricle,  as  in  the  others,  are  some 
convolutions  of  the  plexus  choroides;  these  are  on 
each  nde  at  the  termination  of  the  vermis ;  they  are 
continued  out  upon  the  base  of  the  brain,  and  are 
seen  exposed  betwixt  the  seventh  and  eighth  pair  of 
nerves. 

*  Alveua  SOvii.  f  IWler,  Physiol.  t4rai.  iv.  p.  78, 
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brain  :  the  whole  surface  of  the  brain  seen  from  above, 
waa  cineritious;  but  below,  the  centrical  medullary  part 
of  the  brain  is  seen  emerging  from  the  covering  of  the 
cineritious  matter,  and  gathering  together  from  the 
several  internal  medullary  processes  of  the  brain.  Those 
great  medullary  prolongations  of  ttie  cerebrum  and 
cerebellum  are  the  crura,  and  from  them  the  principal 
nerves  arise. 

Shall  we  here  yield  to  the  fascination  of  new  doc- 
trines, and  derange  the  demonstration  according  to  the 
method  of  Dr.  Spurzheim  ?  For  the  wliole  question 
amounts  to  this:  shall  we  describe  these  crura  of  the 
cerebellum  coming  down  from  the  brain,  or  going 
up  and  expanding  into  it  ?  It  is  obvious,  I  think,  that 
these  are  only  modes  of  speaking;  for  we  have  no 
authority  in  nature  foi'  following  the  nerves,  and  pro- 
cesses of  nervous  matter,  in  one  direction,  more  than 
another.  If,  therefore,  I  continue  to  say,  that  the 
crus  cerebri  "  conies  down,"  I  mean  only  that  from 
the  internal  parts  of  the  brain,  which,  from  previous 
description,  my  reader  may  be  supposed  to  know  is 
connected  or  continuous  with  the  part  I  am  now  de- 
scribing. 

The  CRURA  CEREBRI  are  composed  of  a  white  fibrous 
medullary  matter,  in  which  also  there  is  a  mixture  of 
cineritious  substance.  They  are  formed  from  the  whole 
central  medullary  part  of  the  cerebrum ;  or  more  im- 
mediately from  tiie  inferior  and  lateral  part  of  the  cor- 
pora striata,  and  from  the  superior  and  internal  part  ol 
the  thalami  uervorum  opticorum ;  and  from  the  con- 
flux of  medullary  matter  from  the  anterior  and  pos- 
terior lobes  of  the  cerebrum.  They  are,  in  short, 
formed  by  the  converging  stride  of  the  cerebrum. 
From  all  tiiese  various  parts  the  medullary  matter  may 
be  traced  downwai-ds  and  backwards,  and  concentrat- 
ing into  a  smaller  space,  to  form  the  crura.  The  crura, 
contracting  their  diameters,  unite  together  at  an  acute 
angle,  and  are  imited  to  the  pons  V'arolii,  or  nodus 
cerebri ;  they  pass  on,  under  the  pons  Varolii,  to  form 
the  anterior  columns  of  the  medulla  oblongata  ;  and,  as 
they  unite  with  it,  they  raise  it  into  the  eminences, 
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called  CORPORA  ptramidalia.  In  those  processes  of 
the  cerebrum  the  cineritious  and  medullary  substances 
mingle  with  some  degree  of  confusion ;  so  that  when 
we  make  a  section  of  the  crura  cerebri  near  to  their 
union  with  the  pons  Varolii,  we  observe  a  substance  of 
a  dark-brown  colour,  the  locus  niger  crurum  cerebri 
of  Vicq  d*  Azyr. 

Behind  the  union  of  the  optic  nerves,  and  nearer 
these  crura,  we  perceive  two  white  bodies,  called  the 
corpora  albicantia.  Anterior  to  these  is  the  inftm" 
dibulum. — The  tuber  cinerius.  In  the  angle  of  the  union 
of  the  crura  cerebri,  behind  the  corpora  albicantia,  and 
before  the  protuberance  of  the  pons  varolii,  we  observe 
a  matter  less  perfectly  white  than  the  surrounding 
medullary  substance,  which  forms  a  floor  to  the  third 
ventricle.  This  part  is  perforated  with  a  great  many 
holes,  for  the  transmission  of  blood-vessels,  and  is  the 
substance  perforce  of  Vicq  d' Azyr.  * 

CRURA   CEREBELLI. 

The  crura  cerebelli  are  more  exposed  than  those  of 
the  cerebrum.  A  medullary  mass  is  seen  to  come  out 
of  the  lateral  portion  of  the  cerebellum,  and  join  itself 
to  the  posterior  part  of  the  medulla  oblongata.  This 
has   been   called    corpus   restiforme,   or  processus 

CEREBELLI  AD  MEDULLAM  OBLONGATAM.      That  is,  they 

have  described  this  portion  like  a  cord  of  connection, 
or  like  a  prolongation  of  the  cerebellum,  to  which,  as 
a  mode  of  expression,  I  say  again,  there  is  as  little 
rational  objection  as  to  the  mode  of  Spurzheim.  It  is,  I 
believe,  quite  impossible  to  avoid  the  language  of  me- 
taphor here.  If  I  use  the  words  divide  or  split,  I  am 
tracing,  as  it  were,  in  a  course  for  which,  I  again  ac- 
knowledge, I  have  no  authority  in  the  thing  itself. 
These  crura,  then,  are   formed  by  the  union  of  the 

*  Vicq  d'Azyr  makes  three  divisions  of  this  substance  perforce — 
Ist.  At  the  roots  of  the  tubercles,  fVom  whence  the  first  pair  of  nerves 
emerge  betwixt  the  roots  of  those  nerves,  and  near  the  origin  of  the 
optic  nerves.  2d.  Those  I  mention  betwixt  the  crura  cerebri.  3d.  On 
the  outer  contour  of  the  optic  thalami. 
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internal  medullary  part  of  the  cerebellnni,  or  the  arbor 
vitffi,  and  also  by  a  medullary  prolongation  from  the 
pROCEssL's  vERWiFORMis.  Tliey  arc  composed  of  medul- 
lary matter,  except  near  tlie  pons  Varolii,  where  we 
observe  a  mixture  of  coloured  strife  :  and  on  dividing 
one  of  the  crura  longitudinally,  as  it  comes  out  of  the 
cerebellum,  we  find  a  mass  of  cineritious  coloured  mat- 
ter. This  is  the  corpus  dentatum,  or  rhomboideum, 
of  authors.* 

pons  varolii. 

The     PONS    VAROLII,     TUUEU     ANNULARE,     Or      NODUS 

cEREBiu,  is  formed  by  the  union  of  the  crura  cerebri 
and  cerebelli ;  those  names  are  almost  descriptive  of 
'its  shape  and  relation  to  the  other  parts.  VaroUus, 
looking  upon  tbose  parts  inverted,  compares  the  crura 
cerebri  to  a  river  passing  under  a  bridge,  and  thence 
named  it  Pons.  The  nodus  cerebri,  again,  is  a  name 
well  applied  ;  since  this  medullary  eminence  has  much 
the  appearance  of  a  knot  cast  upon  the  medullary  pro- 
cesses of  the  cerebrum. 

On  the  surface  of  this  medullary  protuberance  there 
are  many  transverse  fibres,  which,  uniting  in  the 
middle,  form  a  kind  of  raphe,  which,  upon  a  super^cial 
section,  shows  a  longitudinal  medullary  line.  The 
fibres  upon  the  surface  of  this  body  are  uniform  and 
parallel  to  each  other  in  the  most  projecting  part ;  but 
upon  the  sides,  they  disperse  to  give  place  to  the  fifth 
pair  of  ner\-es.t 

A  deep  incision  of  the  pons  Varolii,  while  it  shows 
the  union  of  the  crura  cerebri,  cerebeUi,  and  pons 
A'^ai'olii,  also  shows  the  white  medullary  tracts  wnich 

*  Sive  serratum  of  Vicugsens ;  Le  corps  festonn6  ou  dentel^  of 
Vicq  d'Azyr. 

t  Some  have  divided  the  surface  of  the  pons  Varolii  into  three 
divisions  or  bands:  1.  The  superior  band,  which  winds  round  to 
embrace  ihe  crura  cerebri  ;  2.  The  middle  band,  and  3d.  the  ioferior 
baud,  the  fibres  of  which  intermingle  with  those  of  the  crura  cere- 
helli.  They  likewise  subdivide  the  crura  L-erebelli ;  and  that  part 
which  we  have  called  corpus  resiiformci  lias  been  u&mtd  pedoncuU 
inferieure  of  the  crura  cerebelli. 
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extend  from  the  crura  cerebri,  through  the  pons  Varolii, 
to  the  corpora  pyramidaHa  ;  a  little  higher  up,  part  of 
these  striae  pass  through  the  locus  nicer  crurum 
CEREBRI.  We  see  also  the  transverse  fibres  of  the  me- 
dullary and  cineritious  substance,  which  make  a  right 
angle  with  those  longitudinal  tracts.  On  the  whole, 
though  the  pons  Varolii  differs  in  form  and  place  from 
the  commissura  magna  cerebri,  yet  I  am  of  opinion 
that  it  stands  in  the  same  relation  to  the  lateral  portions 
of  the  cerebellum  that  the  corpus  callosum  does  to  the 
cerebrum  ;  that  it  is  the  great  commissure  of  the  cere- 
bellum, uniting  its  lateral  parts,  and  associating  the 
two  organs. 

Anatomists  have  sought  to  explain  a  very  curious 
phenomenon,  by  supposing  that  there  is  a  decussation 
of  the  nervous  filaments  in  the  nodus  or  pons.  It  has 
often  happened  that  an  injury  to  the  one  side  of  the 
brain,  an  ulcer  or  tumour  on  one  side,  caused  a  loss  of 
power  in  the  opposite  side  of  the  body  *,  and  the  latest 
authority  we  have  t  proves  that  a  tumour  on  the  one  side 
of  the  pons  Varolii  will  produce  an  effect  on  the  other 
side  of  the  body.  But  no  decussation  can  be  observed  ; 
fibres,  as  I  have  said,  run  across  like  commissures,  but 
the  tract  of  matter  is  direct  and  parallel,  not  oblique. 

I  am  tempted  to  think  there  must  remain  much  ob- 
scurity on  this  subject  of  the  decussation  of  the  fibres 
of  the  brain,  or  origin  of  nerves.  I  have  found  that  the 
effect  is  not  constant.  An  ulcer  in  the  hemisphere  of 
the  cerebrum  jfroduced  weakness  in  the  same  side ; 
and  in  one  well  marked  case  of  hydrocephalus,  when 
the  brain  on  dissection  was  equally  affected  on  both 
sides,  the  one  side  of  the  body  was  convulsed  and 
drawn  up,  and  the  other  side  motionless.  This  is  not  a 
singular  occurrence ;  I  have  seen  the  eyes,  face,  and 
tongue  in  perpetual  motion  ;  but  the  action  entirely  on 
one  side,  the  paralysis  on  the  other,  while  both  lateral 

*  The  observation  has  descended  from  Hippocrates^  and  the  expla- 
nation that  it  depends  on  a  decussation  of  the  roots  of  the  nerves  is 
from  ArelcBus* 

t  Medico-Chirur.  Transactions,  VII. 
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ventricles  were  full  of  water,  and  the  disorder  of  the 
brain,  as  seen  on  dissection,  equally  affecting  both  sides 
of  the  organ. 


MEDULLA    OBLONGATA. 

The  medulla  oblongata  is  the  prolongation  of  the 
substance  of  the  crura  cerebri  and  cerebelli  from 
the  pons  Varolii ;  it  is  consequently  the  continuation 
of  the  encephalon,  which,  after  giving  off  the  nerves 
that  pass  through  the  foramina  of  the  skull,  enters 
the  canal  of  the  spine  to  supply  the  spinal  nerves. 
The  medulla  oblongata  is  marked  at  its  upper  end  by 
a  deep  sulcus  dividing  it  from  the  pons  Varolii ;  but 
towards  the  spinal  ca\ity  it  decreases  in  thickness,  and 
there  is  no  natural  distinction  or  sulcus  to  mark  the 
point  where  the  medulla  oblongata  ends,  and  the 
niedidla  spinalis  begins ;  nor  perhaps  is  the  medulla 
oblongata  to  be  considered  in  any  other  light  than  as 
the  beginning  of  the  spinal  marrow.  When  it  passes 
the  foramen  magnum,  it  ceases  to  be  called  the  me- 
dulla oblongata,  and  is  more  properly  medulla  spinalis. 

We  have  to  observe  certain  eminences  upon  the 
fore  part  of  the  medulla  oblongata,  viz.  two  corpora 
pyramidalia,  and  two  corpora  olivaria.  The  corpora 
PYEAMiDALiA,  SO  called  from  their  shape,  are  tliose 
in  the  middle.  There  is  fonned  betwixt  them  and 
the  pons  Varolii  (being  three  tubercles  placed  toge- 
ther) a  little  sulcus,  which  some  have  called  the 
FORAMEM  CJECUM.  Betwixt  these  eminences  called 
pyramidalia  there  is  a  longitudinal  fissure,  in  the 
bottom  of  which  there  may  be  observed  ti'ansverse 
little  cords,  which  are  like  commissures  connecting 
the  two  sides  of  the  medulla  oblongata  j  and  the  corpora 
pyramidalia,  which  are  prolonged  downwards,  twist, 
and  form  a  decussation. 

Tlie  CORPORA  OLIVARIA  He  upon  the  outside  of  the 
corpora  pyramidalia.  They  are  distinct  oval  con- 
vexities rising  from  the  fore  and  lateral  parts  of  the 
medulla  oblongata.  They  are  of  a  very  peculiar 
structure,  for   anatomists  had  observed  a  mixture  of 
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a  yellow  or  cineritious-coloured  matter  in  them ;  but 
Vicq  A^Azyr  has  described  a  regular  oval  medullary 
substance,  or  body  surrounded  with  cineritious-co- 
loured matter,  like  a  miniature  representation  of  the 
cerebrum  itself;    he  calls  it  corpus  dentatum  emi- 

NENTl-E    OLIVARIS. 

The  CORPORA  RESTiFORMiA  are  the  projections  or 
cords  behind  the  corpora  olivaria,  which  come  down 
from  the  crura  cerebelli.  (Betwixt  this  column  of 
nervous  substance  and  the  corpus  olivare  there  is  a 
cord  or  column  which  gives  origin  to  the  nerves  of 
respiration.)  The  corpus  restiforme,  as  it  is  calledj  if 
by  that  is  meant  the  posterior  portion  of  nervous 
matter  which  goes  down  from  the  cerebellum  to  the 
medulla  spinalis,  is  double,  or  forms  two  columns 
distinct  on  the  posterior  surface  of  the  medulla  ob- 
longata. 

MEDULLA    SPINALIS. 

The  medulla  spinalis  is  certainly,  in  part  at  least, 
an  elongation  of  the  brain.  Its  name  implies  its 
situation,  that  it  is  contained  within  the  tube  of  the 
spine.  Though  chiefly  composed  of  medullary  matter, 
it  is  not  entirely  so  ;  for  there  is  an  irregular,  central, 
cineritious  substance  through  its  whole  extent,  having 
something  of  a  crucial  form  when  a  section  is  made  of 
it*  There  are  continued  down  from  the  calamus 
scriptorius  behind,  and  the  rima,  formed  by  the  cor- 
pora pyramidalia,  before,  two  fissures  which  divide  the 
spinal  marrow  into  lateral  portions.  On  the  back  part, 
however,  the  fissure  is  less  distinguishable.  Into  the 
anterior  one  the  little  vessels  penetrate  to  supply  the 
cineritious  matter  with  blood.  The  two  lateral  por- 
tions are  divided  into  an  anterior  and  posterior  portion, 
so  that  this  prolongation  has  four  distinct  portions 
very  distinctly  seen  ;  but  that  there  are  other  columns 
of  different  functions  in  the  composition  of  the  spinal 

^     The  surface  of  the  spinal  marrow  has  also  been  observed  to  be 
£|  ^  "^™r  colour,  and  in  large  animals  cineritious.     (Dr.  Monro's 
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marrow,  I  have  given  reasons  to  believe  in  the  in- 
troduction. 

The  tube  of  the  vertebne  is  connected  by  a  strong 
ligamentous  sheath,  which  runs  down  the  whole 
length  within  the  tube.  The  dura  mater,  after  hning 
the  internal  surface  of  the  cranium,  goes  out  by  the 
great  foramen,  and  forms  a  kind  of  funnel ;  at  the 
occipital  foramen  it  is  united  firmly  to  the  ligaments. 
Further  down,  however,  it  forms  a  separate  tube. 
The  tunica  arachnoidea  again  adheres  loosely  to  the 
medullary  matter  of  the  spinal  marrow,  having  a  kind 
of  secretion  within  it,  while  the  pia  mater  closely 
embraces  and  is  intimately  united  to  it. 

Through  the  whole  length  of  the  spinal  marrow 
the  arachnoid  membrane  fonns  a  ligamentous  con- 
nection betwixt  the  medullary  matter  and  the  sheath 
or  theca.  A  firm  slip  passes  betwixt  the  roots  of  the 
nerves,  and  being  tucked  in  the  form  of  acute  pro- 
cesses at  distinct  intervals  to  the  sheath,  it  assumes 
tlie  form  of  the  teeth  of  a  saw.  It  is  from  this  pointed 
appearance  that  it  is  called  the  Ligamentum  Denticu- 
latum,  or  Dentatum. 

Laying  aside  authorities,  and  only  contemplating 
the  dissection  of  the  medulla  oblongata  and  medulla 
spinalis,  1  would  describe  them  as  a  great  column 
continued  from  the  brain,  and  lying  embraced  and 
protected  by  a  sort  of  continued  skull,  the  spinal 
tube.  This  column  consists  of  lesser  columns,  so  that 
it  resembles  a  Gothic  pillar.  These  different  columns, 
as  I  have  already  expressed  my  opinion,  are  distinct 
organs,  and  give  rise  to  nerves,  which  are  possessed 
of  powers  which  correspond  with  the  origin  or  con- 
nection of  their  roots. 


SCHEME  AND    GENERAL   DESCRIPTION    OF   THE    ORIGIN    OP 
THE    NERVES   OF   THE   ENCEPHALON    AND    SPINE. 

In  enumerating  the  ner\'es  which  pass  from  the 
cranium,  I  must  now  keep  to  the  old  way  of  WilUs, 
counting  only  nine  nerves  of  the  encephalon  ;  because 
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this  is  a  natural  method,  and  can  never  be  entirely 
exploded.  When  we  open  the  cranium  and  look  to 
the  nerves,  we  see  them  coming  off,  and  taking  their 
course,  exactly  as  Willis  described  them.  His  enumer- 
ation serves  the  purposes  of  dissection,  therefore  I 
shall  first  present  them  according  to  his  arrangement, 
only  reminding  my  reader,  that  nerves  of  very  distinct 
offices  are,  in  this  arrangement,  bound  together,  and 
take  their  course  through  the  same  foramina. 

From  the  olfactory  nerve  to  that  which  passes  out 
betwixt  the  cranium  and  first  vertebra,  there  are  nine 


nerves. 


{CaruncuUe     mamillares      Math,     de 
Grad.  Processus  ad  nares,     Gonth 
d*Andernac. 
8""*  par  Spigel. 
1st  pair  of  •Willis. 
rNertms  visivus  seu    visortas.      Carpi. 
2d  pair.  —  Optic  nerves.        J      1"»  par  aniiquorutju 

l2d  pair  of  Willis. 

{2«»  par  Fallop.  et  Vesal. 
Nerfs  moteurs   commuDs   des   yeux. 
Winslow 
3d  pair  of  Willis. 
C  Minor  propago   S"   PariSy   id    est   5^ 
I      recentiorumy  FaUop. 
I  Gracilior   radix   8**  PariSy   id  est  5^ 
I      recentiorum,     Vesal. 
4th  pair. —  Trochleares.        ^  Nervus    qui    prope   nates    oritur, — 

Eustach. 
9^  par  Cortes :  et  Columb. 
4th    pair ;     or,    pathetic    nerves    of 
L     Willis. 

5th  pair.- Trigemini.Sym.r^^^'^  ano.iym««    trigeminus    multa^ 
metrical    nerve     of     the  I     ^^^^  p^,^     ^^  ^^^^^ 
I'.^fA  .^."""^.""S    *^    ^^^)  5th  pair  of  Willis. 


spinal  nerves. 


6th  pair.  —  Abductores. 


pair 
l^Trijumeaux  of  Winslow. 
"4""*  par  Fallop. 

Radix  gracilior  5*  Parisy  id  est  T  re- 
centiorum  VesaL 
J  Par  oculis  prospiciens^ 
^  S^  par  Casp.  Bauhini. 
6th  pair  of  Willis. 

Nerfs  oculo-musculaires,  ou  moteurs 
externes  de  Winslow. 


THE    ORIGIN    OF    THE    NERVES. 


44,5 


7th  pair.^ 


Glosso-pharyn- 
geus. 


8th    pair. 
Grand  re-^ 
spiratory 
nerve. 


Par  yagum. 


{2^  par  Alexand.  Benedict. 
4^^  par  Carol.  Stephan. 
5um  par  Vesal.  et  aliorum. 
6*™  par  V.  Home. 
Portia  mollis,  of  the  Moderns. 
Nervus  communi-  /  Distinctus  a  molli  nenms.     Fall  op. 
cans  faciei.  Mus-  I  Portio  ut  prcecedens  5^  Parisy  id  est 
cular,  or   motor  J      7^  recentiorum.    Vesal. 
nerve      of     the  "a  Portio  dura,  of  the  Modems^ 
face. Respiratory  I  Le  petit  sympathique,  of  Winslow. 
nerve  of  ue  face,  v  Facial  nerve. 

Qui  ad  mtuctdos  lingwB  et  faucium 

tendet.    Fallop. 
Le  rameau  lingual   de  la  8*^  paire  of 

Winslow. 
8th  pair  d*Andersch. 
Superior  fasciculus  of  the  8th  pair  of 

Willis. 
.  Glosso-Pharyngeus,     Haller. 
r Nervus  sextus  Galeni  et  aliorum, 
I  5^  conjugatio  Carol.  Stephen. 
I  7"™  par  Alex.  Benedict. 
^  6""»  par  Casp.  Bauhini. 
I  9""*  par  Bidloo.  et  Andersch. 

8th  pair  of  Willis. 
LLe  moyen  sympathique,  of  Winslow. 

>  The  spinal  nerve. 

f  7^  par  Fallop.  Vesal.  rf  aliorufiu 
Hum  par  Bidloo. 
lO™  par  Andersch. 
Par  linguak  medium^  vel  neivus  Un- 
gualis  tnedius, —  Haller.  Soemmer- 
ring  et  aliorum. 
The  hypoglossal  sub4ingval,  or  gust- 
atory. 
LThe  9th  pair  of  Willis. 
10th  pair.— Symmetrical  and  r  10th  pair  of  Willis. 

1st  spinal    nerve.      Sub-<^  1st  spinal,  or  cervical  nerve  of  Haller. 
occipital  nerve.  t     I  count  this  the  first  cervical  nerve. 

FIRST    PAIR  ;    OR,    OLFACTORY   NERVES. 

The  olfactory  nerve  is  soft  and  pulpy,  and  soon 
resolved  by  putrefaction  ;  therefore,  we  should  not 
be  surprised  that  it  was  neglected  by  the  ancients.  • 

♦  The  olfactory  nerve  is  in  brutes  a  large  prolongation  of  the 
substance  of  the  brain,  and  is  the  proper  mamillary  processes. 
Thehr  olfactory  nerves  have  a  cavity  or  ventricle  in  thena,  and  it 
was  natural  for  the  ancients  to  imagine  that  the  pituita  of  the  bratn 


Spinal    acces- 
\    sory  nerve. 


9th  pair.  —  Lingual. 
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It  adtieres  firmly  to  the  lower  surface  of  the  anterior 
lobe  of  the  biain,  but  it  does  not  take  its  origin  here. 
It  is  of  a  triangular  shape,  as  if  moulded  to  the  sulcus 
in  which  it  lies  ;  by  being  sometimes  sunk  into  the 
sulcus  more  or  less  on  one  side  than  the  other,  it  has 
the  appearance  of  being  larger  on  one  side  than  the 
other.  It  takes  its  origin  by  three  medullary  tracts.  • 
1st,  From  the  corpus  striatum;  2d,  From  the  me- 
dullary matter  of  the  anterior  lobe ;  3d,  From  the 
fore  and  under  part  of  tlie  corpus  callosum.  t  When 
a  section  is  made  of  it,  we  observe  in  it  a  cineritious 
portion. 

Towards  the  fore  part,  this  nerve  expands  into  a 
bulbous  oval  lobe,  which  consists  of  a  semi-transparent 
cineritious  substance.  This  lies  upon  the  cribriform 
plate,  and  from  it  are  sent  down  the  nerves  which 
expand  upon  the  membrane  of  the  nose,  and  compose 
the  organ  of  smelling,  t 

SECOND   PAIR  ;    OR,    OPTIC    NERVES.  § 

The  optic  nerves  arise  from  the  posterior  part  of 
the  optic  thalami,  and  from  the  tubercula  quadrige- 
mina  or  nates.  When  we  trace  the  optic  ner\es  back- 
was  from  this  strained  through  the  cribriform  pl&le  into  the  nose. 
Vesalius  proved  the  absurdity  of  this  opinion;  it  was,  however, 
revived  by  Dulaurens.  But  Willis  is  not  much  better,  when  he 
describes  the  proper  use  of  these  nerves.  He  supposed  the  cribri. 
farm  plate  of  the  Kthmoid  bone  to  prevent  bodies  from  passing  up 
into  the  brain  ("  ne  quid  asperi  aut  moleBti  cum  iltia  una  ad  cere- 
"  brum  feratur") ;  wliile  the  lymph  in  those  nerves  corrected  the 
too  pungent  odours  ;  "  odorum  species  demulcerc,  easque  aensorio 
"  quadantenus  prteparare." 

•  Or  we  say  that  the  external  root  generally  splits,  having  two 
fasciculi.     See  Prochaska,  tab.  1.  Scarpa  Annot.  Anat.  p.  106. 

f  Vicq  dAzyr,  M.  de  I'Acad.  Roy.  1781.— "  Breviores  fibi 
"  medullares  cum  longioribus  exterioribus   connexor  nonnunqi 
"  cineream  particulara  excipiunl."     Soemmerring. 

{  Duvemey  has  shevm  us,  that  those  nerves  passing  through 
the  cribriform  plate  become  firm  nerves,  hke  those  in  the  other 
parts  of  the  body.  TTiey  ere  lo  be  seen  by  tearing  the  membrane 
of  the  nose  (ram  the  bone. 

(  The  optic  nerves  were  the  first  pair  of  Galeu  and  many  of  th* 
older  anatoniists,  they  being  ignorant  of  the  olfactory  nerve*. 
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wards  into  the  tractus  opticus,  we  find  tliem  adiiering 
to  the  tuber  cinerius,  or  layer  of  groy  matter,  then 
taking  a  circle  round  the  crura  cerebri,  then  enlarging, 
each  forms  a  tubercle  towards  the  back  part  of  the 
thalamus  opticus,  and  afterwards  unites  with  the 
posterior  tubercle  of  the  thalamus  opticus  ;  at  the 
same  time  a  division  stretches  further  backwards  to 
the  testes,  while  betwixt  the  posterior  tubercle  of  the 
thalamus  opticus  and  the  nates  there  is  also  a  com- 
munication. When  those  tubercles  are  fairly  exposed, 
by  separating  the  middle  lobes  of  the  brain,  and  dis- 
secting away  the  tunica  arachnoides  and  pia  mater, 
they  are  seen  smooth,  and  formed  of  medullary  matter; 
which  is  uniformly  continued  from  the  one  to  the  other, 
following  their  gentle  convexities  \vith  an  uninter- 
rupted surface.  Within  those  tubercles  is  a  mixture 
of  cineritious  and  medullary  matter,  and  especially 
there  is  a  distinct  streak  which  passes  from  the  tractus 
opticus  to  the  nates,  • 

Tracing  the  optic  nerves  from  their  origin  in  tlie 
brain  towards  their  exit  from  the  skull,  we  find  them 
approaching  gradually,  and  uniting  just  before  the 
corpora  albicantia  and  the  infundibulum. 

Since  the  days  of  Galen,  it  has  been  a  disputed 
point,  whether  there  is  a  union  simply  of  the  nerves 
or  a  decussation.  Fishes  have  tlie  nerve  arising  from 
one  side  of  the  brain  passing  to  the  eye  of  the  other 
side;  they  cross,  but  they  do  not  unite.  Birds  have 
but  one  optic  nerve  arising  from  the  brain,  wliich 
splits  and  forms  the  right  and  left  optic  nerves. 
Vesalius  dissected  a  young  man  at  Padua,  who  had 
lost  his  eye  a  year  beibre :  at  the  same  time  he  dis- 
sected a  woman,  whose  eye  had  been  lost  a  long  while. 
In  the  latter  he  found  the  nerve  of  that  side  smaller, 
firmer,  and  of  a  reddish  colour,  through  all  its  extent. 
In  the  young  man  he  ob3er\ed  no  effect  upon  the 
nerve.  He  also  gives  a  plate  descriptive  of  an  instance 
in  which  he  found  the  optic  nerves  pass  on  to  the  eyes 
of  the  same  side  from  wMch  they  take  their  origin, 
without  adhering  at  all. 

•  Santorini  lab.  Scaqia  Analom,  Aiiuotat.  p.  106. 
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Valverda,  a  physician  of  Spain,  who  travelled  into 
Italy,  and  studietl  the  works  of  Vcsalius  and  human 
dissection,  says,  that  at  Venice  he  had  frequent  op- 
portunities of  assuring  himself  that  there  was  no  de- 
cussation y  for  robbers  were  punished  for  the  iirst 
offence  by  losing  one  of  their  eyes,  and  for  the 
second  by  death.  Rlolanus,  Rolefinkius,  and  San- 
torini  give  obser\'atiDns  of  the  nerve  of  the  injured 
eye  being  small  and  shrivelled,  and  of  their  having 
traced  them  past  their  union  to  the  same  side  of  the 
brain  with  the  eye  to  which  they  belonged.  Vicq 
d'Azyr,  who,  of  all  authors,  I  conceive  to  be  the  best 
authority  upon  such  subjects,  is  decidedly  of  opinion 
that  there  is  no  decussation.  Zinn  also  agrees  with 
the  opinion  of  Galen,  that  there  is  an  adhesion  and 
intimate  union  of  substance,  but  no  crossing  of  the 
ner\'es.  So?mnierring  deems  it  sufficient  to  point  out 
the  authorities  on  both  sides  of  the  question,  while  he 
has  no  decided  opinion  whether  there  be  a  perfect 
decussation  or  not.  •  Porterficld,  while  he  allows 
the  intimate  union  of  the  optic  nerves,  has  several 
observations,  proving  that  they  have  no  intersection 
or  decussation. 

Sabbatier,  encouraged  by  the  authority  of  Mor- 
gagni,  says,  that  he  could  trace  the  affection  of  the 
nerve  of  the  injured  eye  no  fartlier  than  to  the  union. 
He  discredits  the  accounts  of  their  having  been  traced 
to  the  same  side  of  the  brain,  and  believes  the  asser- 
tions to  be  the  consequence  of  previous  opinion  and 
prejudice.  —  There  are  certain  observations  of  Valsalva, 
Cheselden,  and  Petit,  which  seem  to  prove,  that  where 
the  brain  is  injured,  it  is  the  eye  of  the  opposite  side 
that  is  aliected.  At^er  their  imion  the  optic  nerves 
are  much  contracted  in  diameter  ;  still  the  optic  nerve 
is  the  largest  of  the  head  excepting  the  fifth  pair.  It 
IS  the  firmest  of  all  the  nerves  of  the  senses,  but  softer 
than  the  other  nerves,  t 


"mu'i'uo^*"    ""'""'    ""'"^^   nervorum    fibrie,    an 
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What  remains  to  be  said  of  the  optic  nerves,  falls 
more  naturally  to  be  treated  of  when  speaking  of  the 
organ  of  vision. 

THIRD    PAIR    OF   NERVES  ;    MOTORES    OCULORUM. 

The  third  pair  of  nerves  arise  from  the  internal 
margin  of  the  crura  cerebri,  and  the  perforated  medul- 
lary matter  which  is  betwixt  the  crura.  The  delicate 
filaments  of  this  nerve  cannot  be  traced  far  into  the  sub- 
stance of  the  brain ;  but  still  we  may  observe  them  spread- 
ing their  filaments,  and  traversing  the  dark-coloured 
spot  which  we  have  already  mentioned  to  be  visible  in 
the  crura  cerebri.  Some  anatomists  have  said,  that  the 
third  pair  of  nerves  had  an  origin  also  from  the  nates 
and  testes.  Ridley  describes  them  as  rising  from  the 
pons  Varolii.  •  Malacarne  describes  an  accessary  fila- 
ment to  this  third  pair  from  the  crura  cerebelli.f 

In  relation  to  the  arteries,  those  nerves  are  betwixt 
the  posterior  artery  of  the  cerebrum,  arising  from  the 
division  of  the  basilar  artery  and  the  anterior  artery  of 
the  cerebellum.t  They  diverge  from  each  other  as  they 
proceed  forwards,  and  each  penetrates  under  the  an- 
terior point  of  the  tentorium  by  the  side  of  the  caver- 
nous sinus,  and  passes  through  the  foramen  lacerum. 
In  the  general  description  it  is  sufficient  to  say,  that 
they  are  distributed  in  common  to  all  the  muscles  of 
the  eye. 

THE    FOURTH    PAIR    OF     NERVES. 

The  fourth  pair  of  nerves,  pathetici,  or  trochleares, 
are  the  smallest  nerves  of  the  encephalon,  being  not 

*  They  seem  to  come  from  the  angle  betwixt  the  crura  cerebri 
and  pons  Varolii.  They  are  flat  near  the  origin,  but  become  round 
and  firm. 

t  See  Desmoulins,  Anatomie  des  Systdmes  Nerveux  des  Animaux 
i  Vertdbres.     Atlas,  pi.  xiii.  fig.  1.  and  3.  z. 

t  '*  Cette  disposition  pent  expliquer  pourquoi  on  ^prouve  tant  de 
**  p^santeur  aux  yeux  aux  approches  du  sommeil,  dans  Tivresse  et 
^*  dans  certains  espdces  de  fidvre.'*  Sabbatier.  This  is  a  mechanical 
and  a  most  improbable  way  of  accounting  for  such  an  effect. 

VOL.    II.  G  G 
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much  larger  than  a  sewmg  thread.  This  nerve  comes  " 
out  from  betwixt  the  cerebrum  and  cerebellum,  passes 
by  the  side  of  the  pons  Varolii,  and  after  a  long  course 
pierces  the  dura  mater  behind  the  clynoid  process,  runs 
along  for  some  way  in  a  canal  or  sheath,  formed  by  the 
dura  mater;  it  then  passes  above  the  cavernous  sinus, 
continues  its  course  onwards  through  the  foramen 
lacerum  to  the  orbit,  and  is  finally  appropriated  to  the 
superior  oblique  muscle  of  the  eye. 

The  origin  of  the  fourth  pair,  if  we  take  the  descrip- 
tions of  authors,  seems  to  have  a  much  greater  variety 
than  any  of  the  other  nerves  ;  so  that  it  is  common  to 
say,  the  fourth  pair  of  nerves  arises  about  the  region  of 
the  nates  and  testes.*  It  is  affirmed,  that  the  troch- 
learis  arises  sometimes  by  two  filaments,  but  more  com- 
monly by  one  undivided  root,  t  This  root,  according 
to  Vicq  d'Azyr,  is  seen  to  emerge  from  a  point  betwixt 
the  medullary  lamina  of  the  cerebellum,  or  valvula 
Vieussenii,  and  the  lower  part  of  the  tubercula  quadri- 
gemina.4  My  opinion  is,  as  I  have  elsewhere  expressed, 
that  it  comes  from  the  upper  part  of  the  spinal  marrow, 
and  that  the  reason  o£  this  nerve  taking  a  course  dif- 
ferent from  the  other  nerves  of  the  encephalon  is, 
because  it  is  connected  with  that  column  of  the  spinal 
marrow  which  orders  the  actions  of  respiration. 

•  "  Pone  corpora  bigemina  posteriora,  max.  paulo  superius,  mox 
*'  paulo  inferius,  mox  magU  esleriiira.  niox  magis  interJora  versus, 
"  radice  nimplicj,  duplici,  triplici,  quin  ct  qiiadruplici  oritur.  —  Non- 
"  nunquam  origo  ejus  in  cerebri  valvuta,  nonnunquam  in  ipso  frenulo 
"  patet,  ut  huinore  ventriculi  quarti  alluatur."  S(e  mm  erring,  vol.  iv. 
p.  209. 

■f  Santorini  says  they  have  three  roots  or  little  fasciculi.  Wris- 
berg.  follaning  Vieusseng,  says  the  fourth  pair  arises  from  the  val- 
vuta cerebri.  Vicq  d'Azyr,  See  HaDcr,  fas.  vii.  tab.  3.  "  Origo 
"  alius  simplex  est,  alius  duplex  ;  tjuando  xitnplex  est,  a  processu  a 
"  cecebello  ad  testes  exterius  prodir,  quani  est  transversa  »tria,  qui 
"  eo3  processus  conjungit."     Haller,  Phys.  vol.  iv,  p.  208. 

I  "  Et  Houvent  He  se  confondent  avec  un  tractus  mcduHaire  placA  1 
"  transversal  erne  nt  au-dessua  de  la  valvule  du  cerveau."  Vicq  i 
d'Azyr.  This  nerve,  says  he,  cannol  be  followed  into  the  anterior  pan 
of  the  brain,  from  its  extreme  delicacy,  and  becaute  it  is  formed 
from  the  medullary  substance  itself,  ivithout  the  admixture  of  lila- 
menta  to  give  it  strength.  He  quotes  those  words  of  Sisnunerring  ■ 
"  Continua  medulla  oritur." 


les  I 
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FIFTH    PAIR    OF    NERVKS  ;     GRAND     SENSITIVE     NERVE    OF 
THE    HEAD    AND    FACE. 

The  fifth  nerve  of  the  brain  arises  from  the  fore  and 
lowest  part  of  the  crura  cerebelH,  where  they  unite 
with  the  pons  Varolii.  The  origin  of  this  nerve  may 
be  divided  into  two  portions  ;  an  anterior  is  small,  and 
somewhat  elevated  above  the  other.  The  posterior 
part  of  this  origin  take  its  rise  a  little  lower  than  the 
anterior  part,  and  is  broader  and  flatter.  These  two 
origins  of  the  nerve  are  connected  by  a  cellular  mem- 
brane, and  have  betwixt  them  a  little  groove,  in  which 
not  unfrcqucntly  an  artery  creeps.  According  to  San- 
torini,  the  anterior  of  tiiese  divisions  is  formed  by  the 
transverse  fibres  of  the  pons  Varolii,  and  the  posterior 
by  the  crura  cerebelU.  Vicq  d'Azyr  could  never,  except 
in  one  dissection,  perceive  that  any  of  its  fibres  arose, 
from  the  pons  Varolii.  " 

'  If  we  turn  to  Vieussens,  we  find  this  description  of  the  origin  of 
the  5th.  "  leta  nervorum  conjugatio,  quam  habita  positionis  raiione 
"  quinlamnumeramu3,truncisainplis  a  lateribus  processus  a  cerebello 
"  ad  niedullamoblongatamoritur.  HsecpluribuE  iguidemfibrisconsiBt, 
"  quarum  atis  Hunt  moltes,  alia;  duriores,  et  alls  ab  aliis  facile  sepa- 
"  rari  posGunt,  licet  simul  colligata:  sint.  QuintK  conjugationis  nerrog 
■'  ioterdum,  juxta  ipsam  origincm,  in  duos  Iruncos  divisos,  crassa 
"  meninx  investit."     Vieussens,  1716. 

Santorini  has  given  an  elaborate  description  of  the  course  of 
the  two  roots  in  arising  from  the  brain.  Their  common  origin  is  from 
the  extreme  lateral  part  of  tlie  pons  Varolii.  One  set  of  fibrils 
springs  directly  out  from  the  point,  where  the  atriffi  of  the  crus 
cerebelli  are  beginning  to  form  the  bridge,  so  that  it  is  difficult 
to  say  whether  they  come  from  the  crus  cerebelli  or  from  the 
proper  medullary  slrije  of  the  Pons.  The  other  distinct  set  of 
roots  can  be  seen  coming  from  a  considerable  distance :  this 
fasciculus  may  be  traced  passing  in  between  the  librcs  or  stris  of 
the  pons  Varolii,  taking  tirst  a  transverse  and  then  a  longitudinal 
course  under  the  pons,  and  it  may  be  followed  even  as  far  as  to  the 
space  between  the  corpora  olivaria  and  pyramidalia ;  where,  on  ac- 
count of  its  delicacy,  it  is  lo«l. 

The  following  is  the  description  given  by  Vicq  d'Azyr  at  Plate 
xvii.  Two  distinct  portions  form  the  Trigeminus:  the  one  (46.)  ia 
posterior,  and  the  other  (47.)  is  anterior.  The  lirBt  is  much  the 
most  considerable  from  its  size :  and  I  have  counted  in  it  as  many 
as    thirty    small    fasciculi     or    nervous    filaments,    united    together 
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This  fifth  nerve,  the  largest  of  the  skull,  passing  for- 
wards  and  downwards,  slips  in  betwixt  the  lamina  of 
the  dura  mater,  opposite  to  the  point  of  the  pars  pe- 
trosa  of  the  temporal  bone.  It  is  here  firmly  attached 
to  the  dura  mater,  and  forms  a  flat  irregular  ganglion. 
This  ganglion  (the  Gasserian  ganglion)  is  formed 
entirely  by  the  posterior  portion  of  the  nerve;  the 
anterior  portion  passes  the  ganglion,  and  enters  the 
foramen  ovale.  From  this  great  nerve  there  pass 
out  three  branches,  hence  the  term  trigeminus  is 
given  to  the  fifth:  —  1st,  One  to  the  socket  of  the 
eye  and  forehead,  through  the  foramen  lacerum ; 
2d,  One  to  the  upper  jaw  and  face,  through  the  fora- 
men  rotundum ;  and  3d,  One  to  the  lower  jaw  and 
tongue,  passing  through  the  foramen  ovale.  As  I 
have  explained  in  the  introduction  to  the  nerves,  this 
fifth  nerve  of  Willis  is  the  upper  or  anterior  of  the  re- 
gular system  of  nerves.    It  is  to  the  head  what  the 


by  means  of  an  extremely  delicate  cellular  tissue.  The  filaments 
composing  the  anterior  portion  (47.)  are  less  numerous  and  less  adhe- 
rent. There  is  sometimes  a  small  artery  dividing  the  one  of  these 
portions  from  the  other ;  and  I  have  likewise  seen  a  little  tract  of 
white  matter,  prolonged  from  the  tuber  annulare,  separating  them  in 
a  similar  manner.  Both  Wrisberg  and  Scemmerring  have  described 
this  substance,  which  was  first  pointed  out  by  Newbawer.  According 
to  Santorini,  the  posterior  root  arises  from  the  transverse  fibres  of 
the  pons  Varolii,  and  the  anterior  arises  from  the  crura  of  the 
cerebellum.  But  frequent  observations  have  led  me  to  believe  that 
both  the  portions  of  this  nerve  arise  equally  from  the  crura  cere- 
belH;  at  least  they  do  so  in  a  great  measure.  To  be  convinced,  it  is 
only  necessary  to  make  a  slice  with  the  knife  just  between  the  two 
roots,  and  to  prolong  the  cut  in  the  direction  of  the  cerebellum ;  then 
it  will  be  plainly  seen  that  some  of  the  filaments  extend  even  as  far  as 
to  that  part :  but  to  observe  this,  the  brain  must  be  sufficiently 
firm,  and  all  the  care  which  is  necessary  for  so  nice  an  investigation 
roust  be  taken. 

Scarpa,  in  describing  the  fiflh  pair,  says  :  "  Par  quintum  duobus 
"  germmat  initiis,  minore  uno,  majore  aitero:  minor  seu  anterior  e 
**  superiore  et  elatiore  pedunculi  cerebelli  oritur ;  major  potius  ex 
'*  media  pedunculi  linea  aut  ex  medio  margine.  Binse  iBtsB  portiones 
"  paris  quinti  separatee  incedunt  per  aliquod  spatium  intra  cranium, 
•*  deinde  una  coalescunt.''  —  Annot.  Anat.  lib.  i.  cap.  iii. 

See  further,  at  page  488. 
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spinal  nerves  are  to  the  body.  It  is  a  double  nerve, 
bestowing  sensibility  on  the  head  and  face,  and  sup- 
plying muscular  branches  to  the  muscles  of  the  jaw.' 

SIXTH  PAIR   OF    NERVES  J    OR,   ABDUCEKTES.* 

The  sixth  nerve  of  the  skull  seems  to  arise  from 
betwixt  the  pons  Varolii  and  medulla  oblongata.  In 
the  origin  of  its  fibres  it  has,  however,  much  variety; 
and  authors  differ  very  much  in  this  point  of  the  de- 
scription.! We  may  say,  however,  that  the  sixth  pair 
of  nerves  arise  from  the  corpora  pyramidalia. — Some- 
times the  nerve  rises  in  two  branches,  which  do  not 
unite  until  they  are  entering  into  the  cavernous  sinus.! 
The  sixth  nerve  is  in  size  somewhat  betwixt  the  third 
and  fourth  :  it  passes  forward  under  the  pons  Varolii, 
until  near  the  lateral  and  lower  part  of  the  body  of  the 
sphenoid  bone:  it  thence  continues  its  route  forwards 
and  dawnward^,  by  the  aide  ofthe  carotid  artery,  through 
the  cavernous  sinus  :  here  it  seems  increased  in  size.  It 
gives  off  that  small  twig  which  anatomists  account  the 
beginning  of  the  great  sympathetic  nerve.  This  com- 
munication often  consists  of  two  nerves  ;  and  there  la 
seated  on  tiie  carotid  artery  a  small  square  ganglion, 
which  sends  branches  to  the  sixth,  fifth,  and  sympa- 
thetic. The  sixth  nerve,  after  giving  off  this  commu- 
nication, passes  on  through  tlie  foramen  lacerum  to 
the  abductor  muscle  ofthe  eye, 

SEVENTH    PAIR   OF   NERVES  J    OR,    AUniTORV. 

Tiic  seventh  nerve  arises  from  the  posterior  and 
lateral  part  of  tlie  pons  Varolii,  at  the  point  where  it  is 
joined  by  the  crura  cerebelli. 

But  this  seventh  pair  of  Willis  consist:^  of  two  parts  ; 
the  facial  nerve  or  portio  dura,  and  the  auditory  or 

*  Or,  itiotoreE  extemi. 

t  Simple  as  the  anatomy  of  the  nerve  is,  Vieussens,  Morgagni, 
Lieutaud,  Winslow,  Sabbatier — all  dilFeT  in  their  account  of  the 
origia  of  this  netve  in  some  little  circumstance;  and  Vicq  d'Azyr 

;  Sabbatier.    Scarpa,  loc.  ci(. 
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portio  mollis  j    the   last  is   the   larger   and  posterior 
portion.  • 

The  PORTIO  DURA  comes  out  from  the  fossa  formed 
betwixt  the  pons  Varolii,  corpus  olivare,  and  corpus 
restiforme  t ;  and  upon  a  more  careful  examination  we 
find  it  rising  distinctly  from  the  superior  point  of  that 
column  of  the  spinal  marrow  which  gives  origin  to 
the  par  vagum,  spinal  accessory,  or  glosso-pharyngeal 
nerves. 

The  origin  of  the  portio  mollis  of  the  seventh  pair 
is  to  be  traced  from  the  fore  part  of  the  fourth  ven- 
tricle, t  We  observe  passing  obliquely  upwards  from 
the  calamus  scriptorius  several  medullary  strise,  which 
vary  in  number  from  two  to  seven,  and  are  sometimes 
very  indistinct.  §  To  these  are  added  certain  fibres 
arising  from  the  pons  Varolii,  which  altogether  con- 
stitute  the  portio  mollis.  The  whole  of  this  portio 
mollis  is  larger  than  the  third  nerve,  firmer  than  the 
first,  but  less  so  than  the  second  pair.  It  forms  a  kind 
of  groove  which  receives  the  portio  dura.  They  are 
divided  by  a  small  artery  which  comes  oflT  from  the 
basilar  to  supply  the  ear.  The  portio  mollis  and  portio 
dura  entering  the  meatus  auditorius  internus  of  the 
petrous  bone,  the  former  is  divided  into  four  portions 
which  pass  to  the  several  parts  of  the  internal  ear,  while 

*  And  we  may  add  a  third  portion ;  the  portio  media  of  Wrisberg. 

t  "  Fosse  de  I'toinence  oh'vaire,"  of  Vicq  d'Azyr. 

j  Prochaska,  speaking  of  the  fourth  ventricle,  continues  thus :  — 
"  Super  has  ultimas  eminentias  solent  medullares  candicantes  quasi 
•*  fibrse  decurrere,  a  quibus  proprie  originem  portionis  mollis  ner- 
"  vorum  auditoriorum  saltem  pro  parte  deducunt."  (Ridley,  Hal- 
ler,  Lobstein,  cum  per  antiquo  auctore  Piccolhomini  et  etiani 
recentissimus  Soemmerring.)  — "  Ego  postquam  multoties  in  lineas 
'^  illas  medullares  in  quarto  ventriculo  inquisivissem,  dicere  possum, 
'*  non  semper  illas  in  originem  nervi  acustici  mollis  terminare ;  non- 
**  nunquam  enim  paulo  supra  nonnunquam  paulo  infra  desinunt, 
'*  aliquando  in  uno  latere,  et  haud  raro  utrinque  desiderantur,  ita  ut 
'*  ex  nis  observationibus  persuadear  illas  med\illares  quarti  ventriculi 
**  strias  ad  originem  portionis  mollis  nervi  acustici  minima  essen- 
"  titles  esse."    Prochaska,  tab.  iii.  f.  f.    Scarp,  loc.  cit. 

I  It  is  a  curious  circumstance,  should  future  observation  confirm 
^  h  hm  been  mentioned  by  Santorini,  that  those  origins  of  the 
f.  nerve  have  been  observed  particularly  strong  in  a  blind 
hearing  had  been  very  acute. 
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the  latter  traverses  the  petrous  portion,  aud  comes  out 
by  the  stylo-mastoid  foramen  behind  the  ear,  spreads 
upon  the  cheek,  and  forms  the  principal  nerve  of  the 
face  :  that  nerve  which  commands  the  muscles  of  the 
face. 

EIGHTH   PAIR   OF    NERVES. 

To  understand  a  very  intricate  demonstration,  it  is 
necessary  to  recollect  tliat  the  eighth  pair  of  nerves, 
as  they  have  a  relation  to  the  brain,  consists  of  three 
distinct    nerves.  —  These   are,    1st,   The   glosso-pha- 

RTNGEAL  NERVE  ;    2d,  The  PAR  VAGUM  ;    3d,  The  SPINAL 

ACCESSORY.  —  Taken  altogether,  they  arise  from  the 
superior  and  lateral  part  of  the  medulla  oblongata,  from 
that  part  which  I  consider  the  respiratory  column  of 
the  spinal  marrow. 

The  GLosso-PHARYNGEAi.  NERVE  IS  only  distinguished 
within  the  skull  as  a  larger  filament  of  the  eighth  pair  j 
it  is,  however,  distinct  in  its  course  from  the  origin  of 
the  point  where  it  pierces  the  dura  mater ;  it  is  the 
uppermost  of  the  fibres  of  this  pair  of  nerves.  Some- 
times there  is  a  very  delicate  filament  running  parallel 
with  its  lower  edge,  which  belongs  to  it.  It  has  the 
same  origin  with  the  fibres  of  the  par  vagum.  * 

The  PAR  VAGUM  is  composed  of  ten  or  twelve  very 
small  filaments,  which  are  sometimes  united  into  three 
or  four  fascicidi.  These  filaments  arise  from  the  outer 
border  of  the  corpus  olivare,  or  from  the  lateral  part  of 
the  medulla  oblongata,  t  A  few  fibres  are  to  be  traced 
from  the  side  of  the  calamus  scriptorius  of  the  fourth 
ventricle. 


'  qualuoi 
'  pane  T 


c  duabui 


s  glosso-pharyngeuB  fasciculo,  mox 
quioque  libiis  composito,  oritur  ex  summa  atque  priorc 
idullffi  pone  coqiora  olivaria  nervum  facialem  inter  aique 
vagum,  iionnunqiiam  etiam  ex  quarto  ventriculo  vel  ex 
IS  ccrebelli  ad  spinie  nieiliillam,  nonnunquam  sub  posteriori 
crvi  vagi,  dedueius  ab  eo  vel  distJnctius,  vel  obscurius,  inter- 
ma,  vel  vena,  vel  ai  teria  et  vena  simul,  vel  parte  plexus 
*  choroidiii,  quid  quod  ipsa  directione  a  nervo  vaga  eat  distinctuB." 
Steinmerring. 

t  Some  tilaments  according  to  Vieussem,  Santorini,  and  S<Em- 
iiiernog,  are  derived  from  tlie  side  of  ihe  Wh  ventricle. 

G  G    1 
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The  SPINAL  ACCESSORY  NERVE  comes  up  from  the 
spine  to  join  the  par  vagum  ;  it  begins  by  small  twigs 
from  the  middle  column  of  the  spinal  marrow  below 
the  roots  of  the  fourth,  fifth,  sixth,  and  even  the  seventh 
cervical  nerves.  In  the  size,  length,  and  origin  of  those 
little  slips  there  is  much  variety.  As  the  nerve  ascends 
to  the  top  of  the  spine,  it  connects  itself  with  the  sub- 
occipital nerve ;  it  then  passes  behind  the  trunk  of  the 
vertebral  artery,  approaches  the  par  vagum,  and  receives 
some  filaments  from  the  medulla  oblongata. — Those 
three  nerves,  the  glosso-pharyngeal,  par  vagum,  and 
accessory  nerves,  in  their  passage  out  of  the  skull,  are 
connected  in  a  very  intricate  way.  They  then  separate 
from  each  other.  The  anterior  branch,  the  glosso- 
pharyngeal nerve,  goes  to  the  tongue  and  pharynx  ;  the 
middle  nerve,  the  par  vagum,  has  an  extensive  course 
through  the  body,  and  finally  terminates  in  the  stomach  ; 
the  lowest  nerve,  the  accessory,  passing  into  the  neck, 
perforates  the  mastoid  muscle,  and  distributes  ita 
branches  amongst  the  muscles  of  the  shoulder. 

NINTH  PAIR    OF  NERVES  ;    OR,  LINGUAL  ;    THE  MUSCULAR 

NERVE  OF  THE  TONGUE. 

The  ninth  nerve  of  the  skull  originates  from  betwixt 
the  corpora  pyramidalia,  and  olivaria ;  from  that  column 
which  gives  off  all  the  motor  nerves.  It  is  composed 
of  several  little  filaments  ;  those  unite  into  a  fasciculus 
of  a  pyramidal  shape :  still  those  filaments  do  not  form 
a  nerve  before  perforating  the  dura  mater,  but  pierce  it 
severally  ♦  ;  they  then  unite  and  pass  out  of  the  skull 
by  the  condyloid  foramen  of  the  occipital  bone  ;  they 
are  then  connected  with  the  eiglith  pair  and  ganglion 
of  the  sympathetic  nerve.  The  final  distribution  of  the 
nerve  is  to  the  muscles  of  the  tongue,  t 

*  The  ninth  pair  of  nerves  often  differ  very  much  in  one  side  from 
the  other,  in  regard  to  the  origin  and  number  of  those  fasciculi. 

.  +  **^  Forsan  etiam  nimio  sanguine  plena  arteria  vertebrali  pressus 

**  JflBditur,  ut  inde  hssitantia  atque  resolutio  lingua:  ebriorum,  ex 

**'  «^rebri  phlegmone  insanientium,  attonitorum  explicari  possit. — 

■M  Tero  eadem  arteria  ex  nimio  sanguinis  profluvio,  lingua 
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THE    TENTH  ;    OR,    SUB-OCCIPITAL    NERVE. 

From  its  origin,  its  manner  of  passing  betwixt  the 
skull  and  first  vertebra,  and  its  distribution,  it  must  be 
classed  with  the  nerves  of  the  spine.  It  is  of  the  class 
of  symmetrical  nerves,  being  double  in  its  roots,  and 
performing  the  double  office  of  giving  sensibility  and 
motion. 

The  nerves  of  the  spine  are  divided  into  the  eight 
cervical,  twelve  dorsal,  five  lumbar,  five,  and  some- 
times six  or  seven,  sacral  nerves.*  Each  of  those 
thirty  nerves  arises  by  two  fasciculi,  one  from  the  fore, 
and  the  other  from  the  back  part  of  the  spinal  marrow. 
They  are  to  be  traced  a  great  way  in  the  length  of  the 
spinal  marrow  before  they  pass  the  membranes.  The 
posterior  and  anterior  fasciculi  penetrate  the  dura 
mater  separately,  and  afterwards  unite.  The  posterior 
fasciculi^  before  they  unite  with  the  other,  swell  into  a 
little  ganglion  ;  those  of  the  cervical  nerves  commu- 
nicate with  each  other  by  intermediate  filaments. 
And  these  considerations  carry  us  back  to  the  view 
delivered  in  the  introduction. 


OF  THE  VEINS  AND  SINUSES  OF  THE  BRAIN. 

In  proportion  to  the  intensity  with  which  the  func- 
tion of  a  part  is  performed  is  its  supply  of  blood.  The 
brain  is  very  profusely  supplied  with  blood  j  in  so  much, 
that  it  is  estimated  that  four  times  more  blood  circu- 
lates here  than  in  any  proportionate  weight  of  the 
body.  This  is  the  most  moderate  calculation,  and  it 
has  been  formed  from  a  comparison  of  the  quantity  of 
blood  circulating  in  the  head  with  that  which  circulates 


'^  ob  sanguinis  forsan  defectum  resolvitur. — Ex  ejusdem  nervi  nexu 
'*  cum  nervis  cervicalibus  vocis  jacturam  post  Isesam  spinalis  me- 
*•*•  dullse  partem  qus  in  cervice  est,  explicarunt.'* 

*  ^  Plerumque  quinque  sunt,   nonnunquam  sex,  raro   tres  vel 
**  quatuor."     Soemmerring. 
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in  the  arm.  Boerliaave  and  Kiel,  comparing  tlie  area 
of  the  arteries  of  tlie  cerebrum  with  that  of  the  ascend- 
ing aorta,  made  a  most  erroneous  calculation  of  the 
proportion  of  blood  circulating  in  the  brain,  compared 
with  that  of  the  rest  of  tlie  body.  Had  tliey  compared 
the  quantity  of  blood  within  the  head  with  that  of  the 
lungs,  of  the  liver,  of  the  spleen,  or  of  the  kidney,  the 
difference  would  have  been  less  striking. 

Wherever  there  is  great  arterial  vascularity,  we  are 
sure  to  find  also  peculiarities  in  the  venous  system  of 
the  part;  wherever  we  find  an  accumulation  of  tor- 
tuous arteries  passing  to  a  gland,  we  shall  also  find  the 
veins  tortuous  and  large. 

The  ibilowing  appear  on  the  first  view  to  be  the 
most  striking  peculiarities  iu  the  veins  of  the  brain : 
their  size ;  the  little  connection  they  seem  to  have 
with  the  surrounding  cellular  membrane,  and  the  in- 
considerable support  which  they  appear  to  receive  from 
it;  their  having  no  valves  ;  their  being  in  their  course 
distinct  from  the  arteries ;  and  lastly,  their  not  being 
gathered  into  great  trunks,  but  emptying  themselves 
into  the  sinuses  of  the  dura  mater. 

It  is  not  easy  to  conceive  how  the  veins  of  the  brain 
should  have  been  so  much  overlooked  by  the  older 
anatomists ;  but  from  the  dissections  of  Albinus,  and 
the  microscopical  observations  of  Lieeuwenlioeck,  we 
have  authority  for  what  is,  perhaps,  in  itself  suffi- 
ciently evident,  that  the  veins  of  the  surface  of  the 
brain  are  derived  from  minute  I'amifications  conveyed 
in  the  delicate  pia  mater ;  and  that  these,  as  in  the 
other  parts  of  the  body,  proceed  from  the  extremities 
of  the  arteries,  without  any  apparent  peculiarity  in  the 
connection  betwixt  the  extremities  of  the  arteries  and 
the  veins  of  the  brain.* 

"  The  observation  is  trivial ;  but  we  must  recollect  thai  Vesalius 
contradicted  Gaten,  and    affirmt^d   ihnt  the   sinuses  received  also 
which  gave  them  their  pulsation.    This  opinion  mu  refuted 
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by  FallopiuB,  but  adopted  by  Vieu^sens,  Wepfer,  and  othent,  upon 
the  idea  of  the  facility  with  which  injection  passes  from  the  artcriea 
into   the  sinuses.     Sec   Ridley,  cap.  vi.  de  Cerebri    Moiu,  ejustiuc 
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I  divide  the  veins  of  the  brain  into  the  external  and 
internal :  or  those  which  emerge  from  its  substance,  and 
are  seen  upon  the  surface  j  and  those  which,  coming 
chietiy  from  the  sides  of  the  ventricles,  are  convoluted 
in  the  plexus  choroides,  and  terminate  in  tiie  fourth 
sinus. 


OF    THE    VEINS    WHICH    ARE    SEEN    UPON    THE    SURFACE 
OF    THE    BUAIN. 

Vicq  d'Azyr  has  been  minute  in  his  attention  to  the 
veins  of  the  surface  of  the  brain.  He  confirmed  the 
observation,  that  almost  all  the  veins  which  pass  into 
the  longitudinal  sinus  open  in  a  direction  contrary  to 
the  stream  of  blood  in  the  sinus."  These  superficial 
veins  of  the  surface  of  the  hemispheres  are  in  number 
generally  from  ten  to  fifteen  on  each  side.  Tliey  really 
do  not  seem  to  be  worthy  of  the  minute  attention  which 
Viccj  d'Azyr  has  bestowed  upon  them :  he  has  most 
carefully  described  each  individual  branch,  and  that 
not  in  general  terms,  but  first  those  of  the  right,  and 
then  those  of  the  left  side.  Now,  although  these  veins 
do  not  enter  the  sinus  opposed  to  each  other,  nor  in 
pairs,  still  the  irregularity  is  trifling,  and,  were  it  im- 
portant, does  not  admit  of  description.  Those  vehis 
do  not  lie  in  the  sulci  of  the  brain,  but  pass  occasion- 
ally along  the  interstices,  or  over  the  convolutions  of 
the  brain ;  tiiey  take  in  general  a  course  from  before 
backwards,  but  previous  to  their  entering  the  sinus,  are 
turned  forwards.  We  have  already  observed,  that  the 
pia  mater  and  dura  mater  have  no  connection,  but  at 

*  From  Vicq  d'Azyr'g  table  wc  should  be  led  to  conclude,  that 
the  veins  did  not  decidedly  all  open  with  their  mouths  opposed  to 
the  fliream  of  blood,  Ridley  asserts,  that  one  half  open  backwards. 
Santorini  also  observes  great  variation  in  (he  direcliuii  of  these  veini. 
Lower,  while  he  observed  this  direction  tiackwurds,  describes  them, 
at  the  same  time,  as  passing  obliquely  betwixt  the  coats,  like  the 
gall-duct  in  the  intestine,  or  the  ureters  into  ihi-  bltidder.  Sabbatier 
says  decidedly,  that  they  enter  with  their  niouthfi  opposed  to  the 
coune  of  the  blood  in  the  sinus.  From  Malacarne  we  should  be  led 
to  conceive  (what  I  believe  to  be  the  trmh)  that  they  open  very 
irregularly. 
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the  place  where  those  veins  enter  the  lamina  of  the 
dura  mater  j  and  here  their  connection  is  somewhat 
peculiar.  It  is  not  a  simple  adhesion  of  the  pia  mater 
and  dura  mater ;  but  a  white  spongy  substance  seems 
to  connect  and  strengthen  them,  and,  when  torn  asun- 
der, it  leaves  a  soft  fatty  kind  of  roughness  upon  the 
pia  mater.  These  appear  to  me  to  be  the  same  bodies 
which  Ruysch  so  frequently  mentions  as  little  particles 
of  fat,  and  which  others  have  taken  to  be  the  glands 
of  the  pia  mater.*  Vicq  d'Azyr,  in  his  xxxiiid  plate, 
fig.  14,  has  confounded  them  under  the  name  of  the 
glandular  Pacchioni.  t  Of  these  veins  lying  upon  the 
surface  of  the  brain  there  is  one,  or  very  often  there 
are  two  large  veins  on  each  side,  and  which  enter  gene- 
rally pretty  far  back  in  the  sinus,  and  are  somewhat 
peculiar,  from  their  greater  size,  and  their  semicircular 
course.  These,  from  their  state  of  dilatation,  and  the 
colour  and  fluidity  of  their  blood,  will  be  found  in 
morbid  dissection  to  mark  sufficiently,  in  many  in- 
stances, the  character  of  the  venous  system  of  the 
brain.  There  is  again  another  vein  somewhat  peculiar 
in  its  course ;  whilst  those  take  a  superficial  course, 
and  are  upon  the  level  of  the  longitudinal  sinus,  it 
gathers  its  branches  upon  the  internal  flat  surface  of 
the  left  hemisphere,  and  rises  so  as  to  insinuate  itself 
into  the  inferior  part  of  the  sinus,  t  All  these  veins  of 
the  surface  of  the  cerebrum  have  very  free  inosculations 
with  each  other. 

*  "  Portio  piae  matris  in  liquore,  cujus  superficies  exterior  obsita 
*'  variis  particulis  prominentibus  exiguis,  quas  pro  glandulis  habu- 
"  erunt  nonnulli :  cum  auteni  sint  diversae  forraae,  et  colore  pingui- 
"  dinem  repracsentent,  pro  pinguidine  potius  illas  habeo,  prsesertim 
**  cum  inter  duplicaturam  piae  matris  nliquoties  pinguidinem  inve- 
**  nerim."   Thesaurus  Anat.ix.  N.  xlii.  Epist.  ix.  p.  8.  Thes.  v.  No.  1. 

f  We  see  also  what  he  says  in  the  Acad,  of  Sciences,  An.  1781  ; 
p.  502.  **  Elles  6toient  plus  ou  moins  recouvertes,  vers  leur  inser- 
*^  tion,  par  les  glandules  de  Pacchioni :  les  ayant  examines  dans 
**  plusieurs  sujets,  j'ai  observ6  qu'elles  6toient  a  peu-pres,  de  chaque 
"  cdt6,  au  nombre  de  dix,  douze,  ou  quinze."  Rialey  calls  these 
**  camous  adnescfences  **  betwixt  the  membranes,  p.  8.  As  to  the 
t^ndt  which  Willis  affirms  to  be  scattered  over  the  tunica  arach- 
VOiaes,  I  could  never  see  them.    Ridley. 

^  Vir«*i'A,yr.  ^ 
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I  cannot  any  where  better  observe  the  negligence  ol 
authors,  in  regard  to  the  glandule  Pacchioni,  than  when 
speaking  of  the  mouths  of  those  veins  which  open  into 
the  great  longitudinal  sinus. 

I  cannot  help  thinking  that  many  of  our  best 
authors  have  overlooked  entirely  the  importance  of  the 
glandulie  Pacchioni ;  and  many  also  have  been  entirely 
ignorant  of  them.  We  have  already  mentioned,  that 
a  few  small  bodies,  by  no  means  constant  or  regular, 
were  to  be  seen  upon  the  external  surface  of  the  dura 
mater,  in  the  course  of  the  longitudinal  sinus,  or  at  no 
great  distance  from  it.  We  liave  mentioned  also  those 
tatty-like  adhesions  of  the  roots  of  the  veins,  as  they 
enter  the  sinus,  and  which  rather  belong  to  the  pia 
mater.  Both  these  are  called  the  giandula;  Pacchioni 
improperly.  The  bodies  which  engaged  Pacchioni  and 
Fautonus  in  such  violent  disputes  are  seen  on  the 
inside  of  the  longitudinal  sinus,  and  are  connected  with 
the  openings  of  the  veins  "  ;  they  appear  of  a  fleshy 
colour,  projecting  like  papillffi,  or  like  the  granulations 
of  a  sore.  Pacciitoni  says,  "  Ovorum  iustar  bombycino- 
runi  apparent,"  wiiich  describes  their  conglobate  ap- 
pearance ;  but  they  are  of  a  pale  fleshy  colour,  which 
Pacchioni  says  is  owing  to  their  being  surrounded  with 
muscular  fibres.  The  preparation  from  which  Pacchioni 
had  taken  his  plate  was  previously  macerated  in  vine- 

*  "  In  langjtudinali  siuu,  immediate  Bub  niembranogis  expan- 
"  sionibus,  inareolis  chordamm  WilliBianaruni,  quin  el  supra  eaedem 
"  chordas,  consito;  sunt  innamers  glandulae  conglobats,  propria,  el 
"  teouissima,  mcmbrana,  veluti  in  buccuIo  codcIues  ;  qxise  raceniBtiin 
"  ut  plurimum  coeunt ;  raro  sparsim  drsponuntur :  hm  glanduls 
"  utrinque  sd  iaterafalcis  mcKSoris.  ab  ejusdemapice  ad  basi«  usque 
"  posticam  partem  miro  propc  modum  artificio  procedentes,  dorea 
"  tacertorum  accumbunt,  et  partim  ab  horum  fibris,  partim  ab  in 
"  quie  a  chordis  emergunt,  firmantur,  atque  invicem  alligantur,  ita 
"  ut  Dun  nisi  lacerat  acu  disjungi  passint."    Vide  Pacchioni,  p.  136. 

"  Siou  longiiudinali  apeno,  in  conspectum  veniunt  corpuacula 
"  rotunda,  &  aubrotunds,  milii  forma  (a  clariss.  viro  Pacchiono  de- 
"  tecta)  :  lisec  magnltudincm  aciculfe  vulgaris  caput  baud  superant, 
"  nisi  per  microsc opium  introspicianiur,  aut  ex  duobus  corpusculis 
"  corabinentur."  Ruysch,  Thee.  vii.  No.  xxxiv.  Prom  this  we  see 
how  various  the  size  of  these  bodies  is.  In  the  next  paragraph  he 
observes,  "  Vjx  et  nc  vix  quidem  uthini  ex  diclis  corpuscuhs  vidcre 
"  poltBt."- 


+fi2  OF   THE   TEINS   OF   THl:    BIUIN. 


1 


gar.  These  bodies,  being  soft  and  vascular,  have  allowed 
the  minute  injection  to  transude  in  some  of  the  experi- 
ments of  anatomists,  which  has  given  rise  to  the  opinion 
of  the  actual  communication  of  the  arteries  of  the  dura 
mater  with  the  sinuses.  As  to  their  use  •,  I  am  in 
considerable  doubt.  Joan.  Fautonus  (in  his  letters  to 
Pacchioni)  conceives  that  they  give  out  a  fluid  into  the 
sinus,  to  dilute  the  venous  blood,  t  Pacchioni  describes 
ducts  passing  from  them  to  the  pia  mater,  (which  are 
those  connections  that  we  have  already  remarked,)  and 
conceives  that  they  lubricate  the  surface,  or  communi- 
cate with  tJie  substance  of  the  brain  ;  and  that  they  are 
pressed,  and  their  secretion  promoted,  by  the  motion 
of  the  chordse  Willisian^,  and  the  action  of  the  dura 
mater,  t 

I  should  rather  conceive  that  they  had  a  valvular 
action  on  the  mouths  of  the  veins ;  they  project  from 
the  raoutlis  of  the  veins  in  th':-  sinus,  and  the  blood 
passing  from  the  veins  must  filter  tlirough  them,  and 
be  checked  in  its  retrograde  course.  This  check  we 
know  to  be  very  necessary,  since  the  blood  flows  back- 
wards through  the  sinuses  with  a  powertiil  impetus. 
As  these  bodies  differ  very  much  in  the  \-ariety  of  sub- 
jects, they  must  sometimes  impede  the  free  egress  of 
the  blood  from  the  veins  of  the  cerebrum  into  the  longi- 
tudinal sinus,  and  cause  disease,  especially  as  they  are 
softer  and  larger  in  old  men.  §  At  all  events,  they  are 
too  much  overlooked  in  morbid  dissection. 


s  tliat  these  bodies  are  conlined  to  the  loDgitudinsI  ' 
einuE.  "  Mirutn,  et  teijue  animadvergione  dtgnum  est,  haice  glan- 
"  dulas  ad  solius  longjtudinalis  sinus  Utera  repcriri  cum  in  laierali- 
"  bus  sinibus  vel  nunquam,  vel  raro  admodum  per  pauca  earundem 
"  veBtigia  adnotentur,  ubi  pruEertim  pra^fati  CBnalea  deoreum  iocH- 
"  nare  incipiunt.  antcquam  ab  interseptorum  dorso  diacedant." 
Pacchioni,  p.  127. 

t  ■'  Ego  aijueum  humorera  in  glaudulie  egregari,  fliicre  lympham  | 
"  in  tubuli^,  qiios  tecum  lympbaticos  appello.  imnifuani  negavwim;  j 
"  Bed  liquidi  fluxum  ab  utmque  versus  sinum,  magis  qtiam  vct«i» 
"  ambitum  cerebri  venBimileni,  magisque  nature  legibus  consonum, 
•'  ewe  affirmo."     Fautonus  Ejiist.  D.  A.  Pacch.  Oper.  ftcch.  177. 

J  "  Ex  iis  aulem  in  minimum   quidem  vasciilum  lyinphalicum  J 
*'  prndire  con^picere  potui."     Ruvscn.  ' 

i  "   I'ibris    [iirncia    lenuinsimis' circumambiunlur    sinj^ulic, 
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The  veins  which  answer  to  the  arteria  corporis  cal- 
losi,  and  which  are  seen  lying  upon  the  corpus  callo8um 
in  a  very  fine  cellular  membrane,  rise  and  pass  into  the 
inferior  longitudinal  sinus,  that  sinus  wliich  is  formed 
in  the  laminae  of  the  inferior  edge  of  the  falx. 

OF    THE    INTERNAL   VEINS    OF   THE    BRAIN    AND    OF   THE 
CHOROID    PLEXUS. 

Under  this  title  of  the  internal  veins  of  the  brain, 
the  choroid  plexus  comes  naturally  to  be  considered. 
The  most  remarkable  thing  in  the  ventricles  of  the 
brain  is,  the  choroid  plexus.  The  lining  membrane  of 
these  cavities  is  extremely  thin  and  smooth,  insomuch 
that  some  anatomists  have  denied  its  existence ;  but 
through  the  whole  ventricle  there  runs  certain  folds  or 
plaits  of  this  membrane,  which  are  so  loaded  with  ves- 
sels as  to  resemble  a  fleshy  substance,  and  thus  lose 
their  resemblance  of  the  lining  membrane.  The  plaits, 
before  they  are  unravelled,  look  like  masses  of  tortuous 
vessels,  lying  loose  and  unconnected  in  the  bottom  of 
the  ventricles. 

The  largest  portion  of  each  choroid  plexus  comes  up 
from  the  inferior  horn  of  the  lateral  ventricle,  and  runs 
forward  in  a  direction  to  the  anterior  honi.  It  lies  in 
the  groove  betwixt  the  thalamus  nervi  optici  and 
corpus  striatum,  and  covers  the  tenia  semicircularis 
geminum.  The  two  plexus  of  the  lateral  ventricles 
unite  under  the  anterior  crus  of  the  fornix,  and  form 
a  small  plexus,  which  is  continued  upon  the  inferior 
surface  of  the  velum  interpositum,  and  even  into  the 
third  ventricle.  Again,  there  is  another  plexus  which 
lies  in  the  fourth  ventricle.  Vicq  d'Azyr  describes, 
as   occasionally    occurring,     little    insulated    plexuses 


'  coloretn  carneo-pHllidum  nancisci  videutur :  in  eenibus  vero,  in 
'  quibus  hujusmodi  Rbrse  cnervatoe  niniia  laxatitur,  et  t'crme  dispa- 
'  rent,  glandulic  albcBcentes,  ct  magis  turgJdtc  cemuntur :  quod,  ei 
'  in  hydrocephalic  is,  comatosii;,  et  id  genus  aliis  ot>Bervart  posae 
•  arbitrorer."     Pncchioni  Oper.  p.  120,  127. 
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attached  to    the    veins,    branching   on    the    corporal 
striata.  • 

Very  often  we  find  the  portion  of  the  plexus,  which  1 
is  ascending  from    the  lateral   ventricle,  thicker   and 
firmer  than  natural,  and  sometimes  it  has  in  it  small 
bodies  like  glands,  which,  however,  are  of  the  nature 
of  hydatids  or  vesicles,  and  are  a  production  of  disease 
or  over  excitement,  t     A  foolish  notion  prevailed,  that 
the    blood    accumulated    in    these  convoluted  vessels 
occasioned   such  a  gentle  continued  heat  as  favoured 
the  circulation  of  the  spirits  through  the  cavities  of  the 
brain,  and  preserved  the   fluidity  of  Uie  water  of  the 
ventricle.  1^     Great  variety  of  opinions  have  prevailed  J 
regarding  the  structure  of  those  bodies.     We  see  them  I 
consisting   of    knots    of    convoluted    vessels,    chiefly^ 
veins ;  or  these  at  least  are  most  evident,  from  their 
size,  and  the  colour  of  their  blood.     It  is  these  convo- 
lutions of  vessels  which  are  by  many  good  anatomists 
described   as   glands.       VaroHus,     Sylvius,    Wharton;  1 
Willis,  Santoriiii,  and  Lieutaud  consider  them  as  such.g  J 

*  "  Sur  le  co(^  ties  ventricuIpB  lateraiuc,  j'ai  quelqiicfbis  observe  I 
"  de  petite  plexus  choroidea  JEoles,  qui  accoaipagnoienE  quclquefota   i 
"  de  ces  rameaux  des  Veins  de  Galien,  que  Ton  voit  passer  edus  le 
"  ttcnia  semi  circular  is,  et  s'etendre  sur  le  corpti  sln^."  Vicqd'Azyr, 
Memoir.  I'Acad.  Hoy.  1781,  p.  54.0. 

t  The  supposed  glands  of  the  plexus  choroides  were  conceived  J 
to  secrete  the  fluid  of  the  ventricles.  Where  the  plexus  lies  upoa  [ 
the  posterior  crura  of  the  fornix,  it  is  often  diseased,  having  kiiou 
like  glands,  or  being  raised  into  vesicles  like  hydatids,  "Eas  bullas 
"  humorem  ventricidoruni  secernere  olim  conjectura  fuit.  Verum 
"  vitio  cum  nascantur  vix  perpctuum  hnbitum  gcnersro  idoneie 
"  erunt."     Haller,  torn.  iv.  tS. 

{  See  Duverney,  lorn.  i.  p.  55.  ''  Ut  enim  sanguis  intra  sinuum 
"  cavitates  aggestus,  Batnei  calidioris  vJcera  prestat,  quo  spintu* 
"  aniniales  in  extima  et  cortical!  cerebri  parte  uberius  distillenlur: 
"  ita  sanguis  intra  plexus  hujus  vasa  exilia  contentus,  quo  iidena 
"  spiritus  in  penitiori  ac  medullari  subslanlra  idunei  circulenlur, 
"  ijalnei  niinoris,  et  magis  temperati  loco  esse  videtur."  Willia 
Cerebri  .^nat.  p,  47. 

5  Galen  gives  a  good  description  of  the  choroid  plexus  j  he  de- 
scribes the  innumerable  veins  of  which  it  is  composed,  and  their  . 
joining  the  fourth  sinus  by  the  vein  vrhich  retains  luR  name.  Some  1 
have  confused  themselves  vtith  a  passage  of  Ruyich,  Tliea.  iii.  j 
No.  Uv.  fire,  in  which  he  is  speaking  of  the  choroid  plexus,  where  it  1 
appears  in  iho  base  of  the  skull  from  ihe  bottom  of  the  fourth  ven-  I 
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Three  sets  of  arteries  pass  up  to  the  plexus  cho- 
ROiDEs,  from  the  base  betwixt  the  crura  of  the  brain  j 
they  come,  1st,  from  the  curve  of  the  internal  carotid 
artery  ;  2(1,  from  the  communication  betwixt  the  basilar 
and  carotid  artery;  3d,  from  the  basilar  artery  and 
posterior  part  of  the  branch  of  communication.  These 
arteries,  which  are  small,  are  convoluted  in  their  course, 
and  run  into  great  minuteness*  in  the  membrane,  and 
their  blood  is  returned  by  veins,  which,  taking  a  very 
tortuous  course,  seem  to  entangle  their  branches,  and 
form  a  confused  mesh. 

I  conceive  the  use  of  these  loose  and  vascular  mem- 
branes is  to  secrete  the  fluid  of  the  cavities.  They  are 
undoubtedly  the  parts  of  the  brain  the  most  excitable; 
for  if  but  a  temporary  change  takes  place  in  the  circu- 
lation of  the  blood  in  the  brain,  it  will  upon  dissection 
be  manifested  in  the  state  of  fulness  of  these  veins,  in 
the  vesicles  which  are  formed  in  their  folds,  and  in  the 
accumulation  of  fluid  in  the  ventricles  themselves. 

The  blood  of  the  two  plexuses  of  the  lateral  ven- 
tricles, and  that  of  the  third,  is  conveyed  into  the 
velum  interpositum,  or  that  membrane  which  stretches 
under  the  fornix  and  over  the  third  ventricle.  The 
branches  of  veins  also  which  extend  themselves  upon 
the  sides  of  the  lateral  ventricles,  and  into  the  processus 
digitahs,  being  gathered  together  upon  this  membrane, 
open  into  the  vena  Galeni,  or  rather  form  it. 

The  most  remarkable  branches  of  veins  in  the  lateral 
ventricle  are  these :  a  considerable  vessel  is  seen  to 
collect  its  branches  upon  the  anterior  part  of  the  ven- 
tricle, and  in  the  anterior  sinus,  or  born  of  the  ven- 


tricle. They  have  understood  him  to  say,  that  the  plexus  waa 
covered,  not  with  the  pia  mater,  but  with  the  tunica  arachnoidcH, 
first  described  by  Morgagni,  and  whose  authority  we  may  consult 
for  much  of  this  part  of  anatomy.  Adversar.  Anat.  vL  Animad.  1. 
et  sequent. 

*  "  Huncce  plexum  nil  eue  nisi  arteriolas,  ad  visum  succoEae,  a 
"  naturati  constitutionc  arteriosa  non  nihil  recedentes,  mirumque 
"  in  modum  contortas,  serpentinoquc  raodo  reptantes,  glandulas- 
"  que  representantes."  Ruysch,  Thes.  v.  Asset,  quartus,  No.  IxviJi. 
Not.  2. 
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tricle.  This  vein  runs  back  towards  the  anterior  cms 
of  the  fornix,  and  dips  under  it,  just  above  the  com- 
munication of  the  ventricles,  and  joins  the  veins  in 
the  velum  of  Haller.  Other  small  veins  are  seen  col- 
lecting their  branches  upon  the  corpora  striata ;  and» 
passing  under  the  centrum  semi-circulare  geminum, 
connect  themselves  with  the  plexus.  Again,  several 
branches  of  veins  are  extended  in  the  posterior  part  of 
the  ventricle.  These  are  from  the  medullary  substance 
of  the  posterior  lobe  of  the  cerebrum.  They  pass 
under  the  posterior  crus  of  the  fornix,  and  join  the  vena 
Galeni.  Lastly,  a  vein  remarkably  tortuous,  frequently 
full  of  blood,  passes  forward,  and  is  seen  at  intervals 
in  the  plexus  choroides.  This  vein,  taking  an  acute 
turn,  joins  its  fellow  under  the  anterior  crura  of  the 
fornix,  and  is  reflected  backwards  and  under  the  fornix, 
so  as  to  form  the  beginning  of  the  vena  Galeni. 

The  VENA  Galeni  then  is  the  great  central  vein  of 
the  brain.  It  stretches  from  the  extremity  of  the  fourth 
sinus  into  the  internal  part  of  the  brain,  to  receive  the 
blood  from  the  membrane  lining  the  ventricles,  —  from 
the  substance  of  the  brain,  —from  the  plexus  choroides, 
^-  and  from  the  velum  interpositum.  *  It  lies  under 
the  posterior  part  of  the  corpus  callosum,  under  the 
fornix  and  above  the  nates  and  testes.  It  is  entangled 
in  the  velum  itself.  It  consists  of  two  great  branches 
which  lie  parallel  to  each  other,  and  which  sometimes 
have  the  appearance  of  being  twisted,  and  these  unite 
before  they  enter  the  fourth  or  strait  sinus. 

In  the  BASIS  of  the  brain  the  veins  are  not  remark- 
able, nor  do  they  require  any  description  distinct  from 
the  sinuses  into  whicn  they  open. 

They  are  small,  having  little  way  to  run ;  and  be- 
fore they  become  large  trunks,  they  empty  themselves 
into  the  numerous  lesser  sinuses  betwixt  the  dura 
mater  and  the  base  of  the  skull.  This  is,  perhaps,  a 
provision  against  the  pressure  of  the  brain.  In  passing 
into  those  sinuses,  the  veins  take  a  long  oblique  course 

*  The  velum  lying  upon  the  nates  and  testes,  and  adhering  to 
mem  and  the  oineal  gland ;  the  vena  Galeni  receives  here  also  veins 
iToin  those  bodies,  and  from  the  upper  part  of  the  cerebellum. 


betwixt  the  lamellae  oi'  the  dura  mater ;  which  has 
given  occasion  to  anatomists  to  describe  many  intricate 
lesser  sinuses. 


(a)  The  gl-eat  longitudinal  sinus  (fi)  guperficiat  veins ;  (c)  the 
inferior  longitudinal  sinus ;  (tf)  ihe  vena  Galeni ;  (e)  tlie  fourth 
«inuB ;  (/)  the  right  lateral  sinus  ;  (ff)  the  IcfV  lateral  sinus ;  (A)  the 
cavernous  sinus ;  (i)  the  circular  sinus ;  (A)  the  petrous  sinus ; 
(/)  the  jugular  veins. 

By  the  term  sinus  we  are  to  understand  the  great 
veins  of  the  brain,  where  they  are  received  into  the 
triangular  canals  of  the  dura  mater. 


SUPERIOR   LONGITUDINAL    SINUS. 

This  is  a  triangular  channel  running  into  the  falx 
from  the  crista  galli  of  the  athmoid  bone  to  the  crucial 
II  H  g 
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ridge  of  the  occipital  bone.     It  is  not  constant  in  its 
origin.      Sometimes  it  begins  from  a  blind  foramen 
before  the  crista  galli.*     Sometimes  from  the  orbital 
siinis.t     In  some  subjects  it  begins  only  opposite  to  J 
the  fontanelle,  or  even  further  back,  and  then  at  once  I 
swells  out  to  a  large  size.  " 

As  the  sinus  passes  backwards  it  is  gradually  en- 
larging for  the  reception  of  the  veins  from  the  surface 
of  the  cerebrum.  The  course  of  the  sinus  correspond- 
ing with  the  form  of  the  skull  is  a  curve  answering  to 
the  sulcus,  which  runs  in  all  the  length  of  the  cranium, 
from  the  sethnioid  bone  to  the  crucial  ridge  of  the 
occipital  bone.  The  angle  formed  by  the  splitting  of 
the  internal  layers  oi'  the  dura  mater,  to  form  this  sinus, 
is  strengthened  by  strong  slips  of  fibres,  sometimes 
called  corda;  Willisianse,  which  upon  the  inside  of  the 
sinus  have  the  effect  of  making  the  canal  irregular,  so  j 
that  it  has  the  appearance  of  cells,  into  some  of  which  ' 
tiie  probe  enters,  and  leads  to  the  veins  on  the  surface 
of  the  brain  :  others  are  blind,  or  lead  to  lesser  sinuses, 
which  not  unfre<iuently  run  parallel  for  some  length  to 
the  great  sinus ;  or  the  probe  passes  from  one  of  these 
cells  to  another.  Sometimes  the  sinus  has  no  such 
irregularities,  but  is  straight  and  smooth  througli  its 
whole  length.t 

This  sinus  has  in  some  rare  instances  been  found  of  I 
a  square  shape  ;  its  lower  surface  ser\ing  as  a  roof  for  t 
another  sinus  of  a  triangularform,  which,  for  some  way, 
ran  parallel  wltii  the  great  sinus,  ajid  which  was  of 
course  also  included  in  the  lamina  of  the  falx  —  tliese 
Malacamc  calls  seni  subaltehni.  Irregular  lesser 
sinuses  arc  by  no  means  uncommon,  and  they  form, 
sometimes,  communications  through  a  great  extent  of 
the  longitudinal  sinus  ;  or  again  it  will  be  found  tliat 

*  MaJacarne,  Haller,  Gautier. 

t  These  sinuses  as  frequently  nre  contiiiueil  inio  tlie  mf( 
longitudinal  sinus,  or  into  the  circular  or  elliptical  sinus;  ihey 
are  like  azure  streaks  under  the  dura  niatcr  covering  the  orbital 
process. 

{  The  internal  membrane  of  the  sinus  is  perfectly  smootb.  aiid  is 
continued  into  the  coaxa  of  the  internal  jugular  veins ;  it  is  of  tb* 
samo  nature  with  the  internal  cool  of  the  vein. 
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tlie  longitudinal  sinus  deviates  considerably  in  some 
subjects  from  the  straight  line,  taking  a  curve  or  circle 
generally  behind  the  fontanelle  ;  or  it  sends  off  branches, 
which  again  unite  with  it ;  or  it  is  fairly  divided.  In 
all  these  cases  the  chords  or  fasciculi  of  the  dura  mater 
stretch  out  over  the  sinuses,  and  protect  them  from 
compression. 

Instead  of  reaching  backwards  to  the  crucial  line 
upon  the  occipital  bone,  the  longitudinal  sinus  has  been 
found  to  divide  at  the  beginning  of  the  tambdoidal 
sutures,  and  to  follow  tliem  in  a  direction  towards  the 
petrous  bone ;  •  while  the  lateral  sinuses,  running  in  the 
duplicature  of  the  tentorium,  were  reduced  to  a  very 
narrow  compass. 

From  the  strength  of  the  connections  of  the  sinuses, 
and  from  tlie  languid  course  of  the  blood  through 
them,  I  cannot  believe  that  the  sinus  has  ever  suffered 
the  distention  which  Malacarne  says  he  has  observed. 
I  should  rather  suppose  that  what  he  mentions  had 
been  natural  and  congenital  enlargements ;  especially 
considering  that  the  sinuses,  like  the  other  veins  of  the 
body,  are  irequently  irregular. 


LATERAL   SINUSES,    OR   THE    FIRST   AND    SECOND    OF   THE 
ANCIENTS. 

The  lateral  sinuses  are  formed  by  the  splitting  of  the 
laminae  of  the  tentorium,  as  the  longitudinal  sinus  is 
formed  by  the  ialx.  They  are  continuations  of  the  lon- 
gitudinal or  first  sinus.  From  the  crucial  ridge  of  tlic 
occipital  bone  they  stretch  nearly  horizontally,  going 
off  right  and  left,  following  the  connections  of  the  ten- 
torium in  a  direction  toward  the  petrous  bone ;  then 
they  take  a  curve  downwards  and  forwards,  to  termi- 
nate in  the  internal  jugular  vein;  passing  through  the 
foramen  lacerum  betwixt  the  temporal  and  occipital 
bones. 

Very  frequently  the  one  lateral  sinus  is  larger  than 

*  Malacarne,  pari  i.  liS. 
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the  other  — generally  the  right  is  the  larger,  and  some- 
times the  left  is  entirely  wanting.  • 

They  diverge  from  the  termination  of  the  superior 
longitudinal  sinus  at  the  crucial  point  of  the  occipital 
bone;  but  sometimes  they  are  irregular,  diverging 
higher,  and  even  passing  round  in  the  circle  of  the 
posterior  part  of  the  cranium,  at  some  distance  from 
the  tentorium.t 

The  right  lateral  sinus  for  the  most  part  begins 
higher  than  the  left.  It  is  generally  longer,  and 
may  be  considered  as  the  continuation  of  the  longi- 
tudinal sinus.  Nay,  in  some  subjects,  the  right  or  left 
lateral  sinus  begins  from  the  longitudinal  one,  while 
that  of  the  other  side  is  continued  from  the  fourth,  and 
then  the  lateral  sinuses  are  separated  at  their  origin  by 
a  membranous  isthmus.  If  one  of  the  lateral  sinuses 
receives  the  superior  longitudinal  one,  it  will  be  found 
to  be  four  times  the  size  of  the  other,  t 

I  have  seen  a  more  remarkable  variety  of  the  lateral 
sinuses.    The  blood  which  should  flow  from  all  those 

{)arts  of  the  brain  from  which  the  superior  and  inferior 
ongitudinal  sinus,  and  the  vena  Galeni,  and  fourth 
sinus  are  derived,  instead  of  passing  by  the  root  of  the 
tentorium,  forsook  these  channels,  and  consequently 
the  lateral  sinuses  were  left  diminutive ;  and  the  blood 
took  a  course  in  the  tract  of  the  posterior  occipital 
sinuses,  and  after  encircling  the  foramen  magnum, 
they  gained  their  usual  outlet  § 

The  angles  of  the  lateral  sinuses  are  strengthened  by 
membranous  fasciculi;  betwixt  these  the  veins  enter 
as  in  the  longitudinal  sinus ;  where  the  sinus  descends 
from  the  level  of  the  tentorium,  in  the  angle  formed  by 
the  occipital  and  petrous  bones,  there  are  many  strong 
irregular  fasciculi  of  fibres :  under  this  point,  being  no 
longer  protected  from  compression,  by  their  triangular 

*  Lieutaud,  Anat.  Hist.  f  Malacarne. 

t  See  Morgagni  Adversaria  VI.  tab.  1.  fig.  1. 
§  There  are  instances  of  the  lateral  sinuses  opening  into  the  ex- 
ternal jugular  vein. 
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shape  and  the  tension  of  the  tentorium,  the  sinuses  are 
irregular ;  they  are  now  sunk  in  the  sulci  of  the  bones, 
and  the  dura  mater  its  sheath  over  them. 

The  great  irregular  cavity*,  in  which  the  extremities 
of  the  lateral  sinuses  lie+,  and  the  foramen  lacerum, 
have  much  variety,  and  their  straightness  seems  to  affect 
the  size  of  the  sinus  in  its  whole  length.t 

OF   THE    INFERIOR     LONGITUDINAL    SINUS. 

The  inferior  longitudinal  sinus,  or  the  lesser,  or  in- 
ferior sinus  of  the  falx,  runs  in  that  edge  of  the  falx 
which  penetrates  betwixt  the  hemispheres  of  the  cere- 
brum. It  is  extremely  small  towards  the  fore  part  of 
the  falx ;  but,  as  it  passes  backwards,  it  goes  on  in- 
creasing by  the  accession  of  veins  which  come  from  the 
hemispheres,  and  corpus  callosum,  and  from  the  falx 
itself.  It  is  formed  betwixt  the  lamina  of  the  falx. 
Sometimes  it  runs  in  its  very  edge,  but  as  frequently  a 
little  way  removed  from  it ;  sometimes  it  is  found 
beginning  very  far  back  in  the  falx.  The  fore  part  of 
it  is  more  Uke  a  vein  running  in  the  falx  than  a  sinus. 
It  is  in  general  to  be  seen  more  superficial,  and  in  every 
respect  like  a  vein,  (there  being  no  provision  for  pre- 
serving it  from  compression,)  upon  one  side  of  the  falx. 
Itvery  often  takes  a  waving  course  upon  the  falx  ;  while 
it  receives  veins  which  branch  in  the  substance  of  the 
falx,  and  form  communications  betwixt  it  and  the  supe- 
rior longitudinal  sinus.  It  opens  into  the  straight  or 
internal  sinus,  called  also  the  fourth,  near  the  edge  of 
the  tentorium. 


•  Loirer  conceives  that  the  size  of  the  jugular  fossa  was  the  effect 
of  the  reflux  of  the  blood;  and  that  the  greater  size  of  the  sinus  of 
the  right  side  was  to  be  traced  to  the  practice  of  nurses  laying 
their  children  chiefly  on  the  right  side  !  See  also  Morgagni  Adver- 
saria Aaat. 

t  See  Willis  Anatom.  Cereb,  Hum.  p.  29.  and  the  plate. 

]  Some  verv  large  veins  open  into  the  lateral  sinus :  they  are 
derived  from  the  posterior  lobes  of  the  cerebrum  and  the  cerebel- 
lum. These,  insinuating  irregularly  betwixt  the  lamina  of  the  ten- 
torium, and  running  for  some  way,  have  been  considered  as  addi- 
tional sinuses.  See  Haller,  torn.  i».  p.  149. 
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OF   TBB   INTEBNAL,   ETBAIGHT,    OR   FOURTB   SINUS.* 

I  would  call  this  the  internal  sinus,  from  its  situa- 
fion,  hut  more  particularly  from  its  receiving  the  veins 
from  tlie  internal  part  of  the  hrain.    This  sinus  is  formed 
chiefly  hy  the  vena  Galeni ;  which,  coming  out  from 
hetwixt  the  corpus  callosum  and  tuhercula  quadrige- 
niina,  enters  betwixt  the  lamina  of  the  middle  part  of 
the  tentorium,  where  it  is  united  to  the  falx  ;  so  that    , 
hy  the  tension  of  these  two   partitions,    this  sinus  is  i 
drawn  into  a  triangular  form,  and  is  as  incompressibUl  I 
as  those  sinuses  which  run  connected  with  the  bone. 

It  opens,  for  the  most  part,  by  an  oval  mouth, 
formed  by  strong  pillars  of  hbres,  into  the  left  lateral 
sinus,  rather  than  directly  in  the  middle  of  the  commu- 
nication of  the  three  great  sinuses.  We  shall  tind  this, 
like  the  other  sinuses,  suffering  considerable  variety  ;  or 
irregular  smaller  sinuses  will  often  be  found  running 
betwixt  the  lamina;  of  the  tentorium. 


POSTERIOR    OCCIPITAL    SINL'SES. 


These  are  so  called  in  opposition  to  some  irregular 
and  small  sinuses  which  run  upon  the  occipital  bone 
before  tlie  great  foramen.  The  posterior  occipitai- 
siNus  lies  in  the  little  falx  of  the  cerebellum ;  it  risa| 
upwards,  and  opens  into  the  common  union  of  the  lon- 
gitudinal and  lateral  sinuses  ;  it  commonly,  however, 
lies  rather  to  the  lefl,  and  empties  itself  into  the  lefl 
lateral  sinus.  It  is  by  no  means  constant ;  like  the 
other  lesser  sinuses,  it  is  subject  to  great  variety,  and 
before  it  rises  into  the  tentorium,  or  empties  itself  into 
the  larger  sinuses,  it  has  a  communication  or  emissaria, 
by  which  part  of  the  blOod  may  pass  into  the  external 
veins,  through  a  foramen  in  the  centre  of  the  occipil  " 
bone.t 


4 


•  Sinus  quartus,  Perpendtcularis.    Haller. —  The  fourth  i 
'he  Iwo  lateral  being  ihe  first  and  second,  and  the  tongitudinal  being 
"'c  third  sinus. 

t  Malacarne.— This  sinus  is  sometimes  double:  or  it  has  1 
"ranches  encircling  the  poslenor  margin  of  the  occipital  hole; 
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THE    INFERIOR    LATERAL    SINUSES. 

The  inferior  lateral  sinuses  are  still  more  rarely  to  be 
found  than  the  last,  insomuch  that  Vicq  d'Azyr  says 
he  never  has  seen  them.  They  run  in  the  lamina,  or 
under  the  dura  mater  of  the  posterior  fossa  of  the  base 
of  the  skull ;  that  is,  the  hollow  of  the  occipital  bone, 
which  is  under  tlie  tentorium.  They  are  so  irregular  that 
they  frequently  occur  in  one  side  only.  They  commu- 
nicate with  the  posterior  part  of  the  foramen  lacerum  ; 
with  the  posterior  petrous  sinus  or  vertebral  veins  ;  or, 
lastly,  they  occur  as  an  irregular  collection  of  channels 
running  in  the  several  neighbouring  sinuosities.  ' 

We  see,  then,  that  there  is  a  point  of  union  for  all 
these  sinuses,  which  we  have  not  as  yet  described :  we 
see  that  the  superior  longitudinal  sinus,  the  two  lateral 
sinuses,  the  fourth  (and  consequently  the  inferior  lon- 
gitudinal sinus),  and  the  posterior  occipital  sinus,  unite 
at  the  crucial  spine  of  the  occipital  bone.     This  is  the 

TORCULAR  HIEROPHILI  t,  TORCULAH,  LACUNA,  PLATEA, 
TERTIA  VENA,  PALMENTUM,  PELVIS,  LACUNCL'LA.     It  WaS 

natural  that  the  attention  of  the  ancients  should  be 
drawn  to  this  part ;  for,  upon  opening  this  union  of  the 
sinuses,  we  find  a  large  irregular  cavity,  which  seems 
to  be  particularly  strengthened  by  these  strong  fasciculi 
of  fibres,  which  indeed  are  the  support  of  the  sinuses.J 


as  I  have  already  observed,  it  takes  the  office  of  the  great  superior 
lateral  sinuses,  and  empties  it  into  the  foramen  lacerum ;  or  it  coin- 
municates  with  the  vertebral  veins.  See  Obaervatiuns  sur  ud  Dila- 
tation singuliSre  des  Sinus  Occipitaux,  Mem.  del'Acad.  Roy.  Anno 
1781,  p.  596. 

*  "  independente  dai  seni  lateralia  inferiori  ho  vcduta  tra  le 
"  robuste  lamine  e  le  Qbre,  dalle  quali  incomincia  crassiseimo 
"  rimbuto  veriebrale  intomo  al  maggior  folo  del  cranio  una  quan- 
"  tita  di  caverne,  di  cellule  communi^nti  insieme,  le  ijuali  forma- 
"  vano  un  seno  circoiare  irregolarisiimo  appoggiato  sulla  parte 
"  superiorc,  o  sia  sul  margine  intemo  del  foro  roedissimo."  Mala- 
came,  p.  113,  114. 

f  Hierophdus  was  a  Greek  physician,  a  disciple  of  Praxogoras, 
and  cotemporary  witli  Erasistratus. 

J  "  Deinde  ct  alia  per  sectioaem  scalpclium  injiciens,  eursum 
"  adigerc  conaberis  ad  usque  vcrticcm  ubi  vena:  dute  inviceni  con- 
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Ignorant  of  the  circulation,  imagining  that  the  blood 
ascended  by  the  great  jugular  veins  to  the  lateral  sinus, 
and  seeing  that  the  lateral  sinuses  opened  into  this 
central  cavity,  they  conceived  that  the  blood  destined 
for  the  brain  underwent  an  operation  there,  and  was 
thence  sent  through  every  part  of  the  brain.  ♦ 

OF   THE    LESSER    SINUSES    IN    THE    BASE    OF   THE    SKULL. 

Besides  those  larger  sinuses  which  we  have  de- 
scribed, and  which  convey  back  the  great  proportion 
of  blood  circulating  in  the  brain,  there  is  a  set  of  lesser 
sinuses  which  lurk  betwixt  the  dura  mater  and  the  an- 
terior part  of  the  base  of  the  skull.  These  last  are  fully 
more  intricate  than  the  others ;  they  lie  upon  the  irre- 
gular surface  of  the  sphenoid,  temporal,  and  occipital 
bones ;  and  tend  backwards  to  the  great  embouchoir 
formed  by  the  irregular  hole  in  the  temporal  and  occi- 
pital bones. 

THE    SPHENOIDAL    SINUSES. 

The  SUPERIOR  SPHENOIDAL  SINUSES  are  seated  in  a 
fold  of  the  dura  mater,  on  the  internal  margin  of  the 
wing  of  Ingrassias,  and  before  the  great  wing  of  the 


<<  grediuntur ;  quam  reffionem  Hierophilus  nominat  lenon,  torcular. 
''  Galen."  Lib.  Nonus  de  Cerebri,  &c.  Dissectione. 

*  <<  Coeuntes  autem  in  vertice  capitis,  quce  sanguinem  deducunt 
**  meningis  duplicaturae,  in  locum  quendam  vacuum  quasi  cistemam 
^  (^quem  sane  ob  id  ipsum  Hierophilus  torcular  solet  nominare,) 
**  inde  velut  ab  arce  quadam  omnibus  subjectis  partibus  rivos 
**  mittunt ;  quorum  numerum  nemo  facile  dixerit,  quod  partium 
*'  nutriendarum  numerus  sit  infinitus.  Manant  autem  rivorum  non- 
"  nuUi  quidem  ex  medio  ipso  loco  in  totum  cerebellum,  secti,  ac 
''  derivati,  eodem  prorsus  modo,  quo  ii  qui  in  areolis,  alii  autem  ex 
**  parte  anteriore  feruntur,  ea  scilicet  qua  torcular  excipit  dixeris 
'*  utique  velut  rivum  quendam  sanguinis,  quem  et  ipsum  ex  crassa 
**  meninge  admodum  ingeniose  fabricata  est,  partibus  enim  ipsius 
"  meningis  quce  sanguinem  duxerunt  ad  torcular  appulsis,  dimissa- 
**  que  ilhnc  aliqua  in  partes  subjectas,  non  amplius,  quod  superarat, 
"  uni  vense  concredidit,  sed  praeterea  ex  crassae  meningis  partibus 
"  anterioribus  extensis  rivulum  efficit,  ex  quo  primum  multos  rivulos 
"  per  totam  viam  produxit."  Galen,  cap.  yu  de  torcular.  Et  quo  pacta 
^"•'•^  inira  cerdfrum  cHstribuantur. 


OF   THE    VEINS    OP   THE    BRAIN. 


475 


sphenoid  bone ;  they  receive  the  blood  in  part  from 
the  orbit  and  from  the  dura  mater  ;  they  open  into  the 
cavernous  sinus,  or  perhaps  into  the  ophthalmic  sinus, 
which  of  course,  for  the  most  part,  conveys  the  blood 
into  the  superior  or  inferior  longitudinal  snius. 

The  INFERIOR  SPHENOIDAL  SINUS  is  vcry  irregular 
and  inconstant.  It  is  in  the  dura  mater,  covering  the 
great  wing  of  the  sphenoidal  bone:  the  blood  of  this 
sinus  is  emptied  into  the  cavernous  sinus,  or  escapes 
by  emissariae  into  the  trunk  of  the  temporal  veins. 

The  cLYNoiD  SINUS. — The  posterior  clynoid  sinus, 
or  elhptic  sinus,  and  the  circular  sinus,  are  one  and  the 
same ;  the  difference  consists  only  in  the  manner  of 
describing  them;  the  ciiicular  sinus  lies  within  the 
clynoid  processes  of  the  sphenoid  bone,  and  surrounds 
the  glandula  pituitaria.* 

As  this  circular  sinus  opens  upon  each  side  into  the 
cavernous  sinus,  it  is  not  unaptly  divided  into  two ; 
the  anterior  half  of  the  circle  being  the  anterior  clynoid 
sinus  of  some  authors  ;  the  posterior  half  (which  is  in 
general  wider),  the  elliptical  or  posterior  clynoid  sinus, 
or  semilunar. 

This  sinus,  like  most  of  the  lesser  sinuses,  ia  irre- 
gular in  its  shape,  its  size,  its  communications,  and  its 
origin,  t  Its  natural  communication  is  with  the  caver- 
nous sinus,  which  in  fact  encroaches  upon  its  side; 
it  will  be  found  to  communicate  also  with  the  sphe- 
noidal sinuses,  and  the  oblique  or  petrous  sinuses  t; 
at  one  time  the  anterior  half  of  the  circle  is  wanting; 
at  another  the  posterior. 


*  Ridley  describes  it  io  these  words ;  "  Another  I  diecovered  by 
"  having  injected  the  veins  with  wax,  running  round  the  pituitary 
"  gland,  on  its  upper  side,  forwardly  within  the  duplicature  of  the 
"  dura  mater,  backwardly  between  the  dura  niater  and  pia  mater, 
"  there  somewhat  loosely  stretched  over  the  subjacent  gland  iiself, 
"  and  laterally  in  a  sort  of  canat  made  up  of  the  dura  mater  above, 
"  and  the  carotid  artery  on  each  outside  of  the  gland,  which,  by 
"  being  fastened  to  the  dura  mater  above,  and  below  at  the  basis  of 
"  the  skull,  leaves  only  a  little  interstice  betwixt  itself  and  (he 
"  gland."  — rBriuineruB  describes  this  sinus. 

t  Malacarne,  p.  123. 

;  Haller,  torn.  iv.p.  154. 
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THE    CAVERNOUS    SINUS. 

The  cavernous  sinus  is  a  great  irregular  centre  of 
communication  with  the  lesser  sinuses  in  the  base  of 
the  skull.  This  sinus  is  sunk  upon  each  side  of  the 
sella  turcica,  and  is  formed  in  the  irregular  splitting 
of  the  lamellae  of  the  dura  mater :  it  is  of  a  triangular 
shape ;  it  extends  from  the  sides  of  the  sella  turcica 
to  the  foramen  spinale.  The  pointed  extremity  of  the 
tentorium,  which  extends  forwards  from  the  angle  of 
the  petrous  bone  to  the  posterior  clynoid  process, 
covers  and  protects  it.  The  cavernous  sinus  is  dif- 
ferent  from  all  the  others ;  it  is  irregular,  having 
fibrous  cords  traversing  it,  which  give  it  a  kind  of 
cellular  appearance.  It  is  like  a  diseased  part  into 
which  the  blood  had  been  driven,  till  the  cellular 
texture  had  been  distended  and  partly  destroyed. 
After  a  minute  injection,  small  arteries  are  seen  to 
ramify  among  these  fibres  ;  the  internal  carotid  artery 
rises  through  it,  and  the  sixth  pair  of  nerves  are  involved 
in  it  in  their  passage  from  the  skull. 

This  sinus  is  uie  centre  of  the  little  sinuses  and 
veins  of  the  anterior  part  of  the  base  of  the  brain  and 
cranium :  four  or  five  veins  pour  their  blood  into  it, 
from  the  anterior  lobes  of  the  brain  and  the  fossa 
Silvii ;  sometimes,  even  the  ophthalmic  veins  open  into 
this  receptacle.  *  The  superior  and  inferior  petrous 
sinuses^  and  the  basilar  sinus,  open  into  it  behind ;  the 
circular  before;  the  sphenoidal  sinuses  and  veins  of 
the  dura  mater  upon  the  side ;  while  the  right  and 
left  sinuses  often  communicate  by  means  of  the  trans- 
verse sinus.  Besides  these,  the  petrous  sinuses  have 
several  communications,  or  emissariae  as  they  are 
called,  viz.  into  the  orbit,  by  the  funnel  of  the  carotid 
artery,  through  which  descends  a  vein  (the  vena  sodalis 

*  This  vein,  the  vena  angolana,  makes  a  very  remarkable  emis- 
Baria,  but  it  is  more  probable  that  the  blood  m  such  veins  run» 
^wards  than  that  it  escapes  from  the  skull  to  the  external  veins.  — 
y^  ^^niB  posterioribus   frequentes    nexus    init.      Soemmerringr 

•  "•  p,  854. 
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artcria;  carotidis),  which  terminatea  in  the  pterygoid 
plexus  of  veins  ;  again,  veins  pass  outby  the  sphenoidal 
tissure. 

The  TRANSVERSE,  OF  POSTERIOa  CLYNOID    SINUS,  fUns 

across  from  one  lateral  basilar  sinus  to  another  behind 
the  posterior  cljnoid  processes.  "  In  its  form  it  is  not 
peculiar,  nor  is  it  very  regular. 

Petrous  sinuses. —  These  are  three  small  sinuses 
which  may  be  called  petrous,  from  lying  betwixt  the 
dura  mater  and  petrous  bone  ;  one  runs  near  the  angle 
formed  by  the  pars  squamosa  and  pars  petrosa  of  the 
temporal  bone ;  another  occupies  the  groove  on  the 
salient  angle  of  the  bone ;  and  the  third  is  rather 
belonging  to  the  cuneiform  process  of  the  occipital 
bone. 

The  ANTERIOR  PETROUS  SINUS  runs  upon  the  ante- 
rior face  of  the  petrous  bone,  from  near  the  spinal 
hole  t ;  whence,  making  a  semicircular  cune  in  tlie 
angle  of  the  petrous  and  squamous  portions  of  the 
temporal  bone,  it  terminates  in  the  lateral  sinus. 

The  POSTERIOR  PETROUS  SINUS  t  lics  in  that  pointed 
extremity  of  the  tentorium  which  stretches  forward, 
connected  with  the  acute  angle  of  the  petrous  bone. 
It  is  narrow;  and  a  sulcus  or  groove  on  the  angle  of 
the  bone  gives  a  partial  lodgment  to  it ;  it  passes  from 
the  cavernous  sinus  to  the  great  lateral  sinus. 

The    LATERAL    BASILAR   SINUS,   Or    INFERIOR    PETROUS 

siNCS,  is  shorter  and  larger  than  the  last  j  and  it  makes 
an  oblique  curve  from  the  cavernous  sinus  under  the 
pointed  extremity  of  the  tentorium,  which  is  continued 
by  the  side  of  the  sella  turcica  to  the  termination  of 
the  lateral  sinus,  or  rather  into  the  beginning  of  the 
jugular  vein,  by  a  cliannel  separated  by  a  bony  lamina 
from  the  termination  of  the  lateral  sinus  ;  or  it  is 
continued  into  a  vein  in  the  base  of  tiie  cranium, 
which  afterwards  joins  the  great  jugular  vein. 

"  The  superior  and  inferior,  or  oblique  sinuE,  the  cavemouB 
and  the  transverse,  meet  nearly  at  a  point. 

t  And  here  it  has  a  transverse  branch  of  communication  with 
the  cavernous  sinus,  which  runs  under  the  extended  point  of  the 
tentoriunt. 

X  Or  superior  petrous  sinus.     Vict)  d'Azyr. 
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The  MIDDLE  BASILAR  SINUS.  —  TMs  scarcely  de- 
serves the  name  of  sinus.  It  consists,  in  general,  of 
a  few  cellular-like  communications,  formed  in  strong 
fibres  of  the  dura  mater,  which  here  partakes  of  the 
nature  of  a  ligament.  These  open  into  the  last-men- 
tioned sinus,  or  sometimes  into  the  vertebral  vein. 

The  VERTEBRAL  SINUSES  are  veins  included  in  the 
lamelliB  of  the  dura  mater ;  and,  divided  into  right 
and  left,  they  descend  into  the  tube  of  the  vertebra 
on  its  fore  part,  and  pass  down  even  to  the  sacrum. 
They  are  connected  in  all  their  length  with  the  verte- 
bral, dorsal,  and  lumbar  veins.  These  sinuses  or  veins, 
at  each  vertebra,  are  joined  by  a  transverse  branch  ; 
they  are  connected  at  the  top  of  the  spine  with  the 
basilar  or  anterior  occipital  sinuses. 

EMISSARI£   SANTORINI.  M 

"Vesm  emissarije"  is  but  another  term  for  those  J 
lesser  veins  which  form  communications  between  the 
sinuses  within  the  head,  and  the  external  veins  in 
the  base  of  the  cranium.  These,  then,  are  chiefly  the 
ophthalmic*,  mastoidean,  and  vertebral  veins.  But 
the  vena  sodatis  arterise  carotidis,  the  small  vein  which 
penetrates  the  parietal  bone  by  the  side  of  the  sagittal 
suture,  even  the  venae  arteriffi  meningeae  sodales,  and 
the  little  veins  which  pass  with  some  of  the  nerves,  or 
through  the  fissures  of  the  bone,  are  also  brought 
into  account.  To  these  a  much  greater  importance 
has  been  attached  than  they  merit ;  particularly  in 
apoplectic  affections  of  the  head,  they  have  been  sup- 
posed  to  be  eminently  useful  in  emptying  the  sur- 
charged sinuses  and  veins  of  the  brain  into  thej 
external  veins. 

But  those  lesser  passages  for  the  blood,  supposir 
us  to  be  assured  that  the  blood  flowed  througn  tlien 


convaincu,  par  des  diggections  muUipli^es. 
leux    et  orbitaires  communiquent,  par   un   plus 
^rand  nombrc  de  veinules,  avec  lea  nrri^reB-narines,  de  sorte  que 
I  hdmorrhages  critiques  qui  ae  font  par  le  nez,  dans  lei  &£vrei 


"aigugi   ou   la  tHe   est  afieci^e,  e'expliquent   fadleroent    par 
"moyen,"  &c.     Vicq  d'Aayr,  Acad.  Royale,  1781,  p.  50+. 
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from  the  sinus  to  the  external  veins,  are  insignificant, 
when  compared  wntli  the  great  outlet  of  the  internal 
JUGULAR  VEIN  ;  to  which  we  have  seen  all  the  sinuses 
tend.  But  the  accumulation  of  blood  in  the  vessels 
of  the  brain  is  seldom  mechanically  produced :  it  is  a 
diseased  action  of  the  system  of  the  brain,  to  which 
we  become  more  and  more  liable  as  we  advance  in 
years :  and  perhaps  it  is  owing  to  the  same  gradual 
change  which  is  operating  on  the  venous  system  iroia 
infancy  to  old  age. 

The  importance  of  the  sinuses  in  the  circulation  of 
the  blood  in  the  brain  does  not  appear  to  be  perfectly 
understood,  at  least  judging  from  the  expressions  of 
authors.  We  find  it  said,  that  the  sinuses  support  the 
blood  against  compression,  and  protect  its  free  cir- 
culation. This  may  be  one  use  of  the  structure 
which  is  peculiar  to  these  veins,  but  surely  not  the 
principal  one. 

Another  conception  of  the  use  of  the  sinuses  is 
nearer  the  truth  ;  viz.  to  prevent  the  sudden  and 
violent  action  of  the  muscles  of  respiration,  or  of  the 
muscles  of  the  head  and  neck,  from  injuring  the 
smaller  veins  of  the  brain  ;  that  the  sinuses  prevent 
that  impulse  from  being  communicated  to  the  blood  in 
the  small  and  tender  veins  of  the  brain,  which  might 
endanger  a  rupture  of  them.  •  Yet  this  is  not  exactly 
the  manner  in  which  the  sinuses  preserve  the  lesser 
veins  ;  they  do  not  suffocate  nor  take  oft'  the  force  of 
the  impulse  from  the  regurgitating  blood  so  much  as 
they  would  do  if  they  were,  hke  the  trunks  of  veins 
in  other  parts,  distensible ;  because,  being  incapable 
of  distention,  they  throw  the  undulation  of  the  blood 
(when  it  is  thus  checked  in  its  exit,)  backwards  upon 
the  extremities  of  the  veins.  But  then  the  effect  is, 
that  no  particular  vein  or  trunk  receives  the  shock ; 
all  suffer  in  a  lesser  degree,  and  equally,  which  is  their 
safety.  All  the  veins  in  the  base  of  the  brain,  which 
would  be  liable  to  ruptiu-e,  or  distention,  from  receiv- 
ing,  in  their  sudden  turns,  the  shock  of  tlie  blood,  are 
preserved  by  being  inclosed  in  sinuses,  and  covered 
•  Monro,  Nervous  Sygcem,  p.  4. 
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by  the  strong  lamellae  of  the  dura  mater.  The  lesser 
vessels  again  are  removed  from  the  shock  :  its  force  is 
spent,  because  it  has  spread  among  many  branches ; 
and  it  has  become  a  general  impulse  upon  the  brain, 
which  the  brain  resists,  because  it  is  incompressible. 

That  the  brain  does  receive  such  an  impulse,  in 
violent  coughing  and  straining,  is  sufficiently  evident 
from  the  rising  of  its  surface  seen  on  these  occasions, 
when  it  is  accidentally  laid  open  by  fracture  or  the 
trepan.  * 

We  ought  not  to  confound  the  idea  of  incompres- 
sibility  of  the  brain  with  that  of  a  solid  substance, 
which  would  allow  no  motion  in  the  vessels  within  the 
cranium^  and  would  require  us  to  invent  some  specious 
means  to  account  for  the  circulation  of  the  blood  in 
the  brain,  different  from  that  of  the  other  viscera  of 
the  body.      Were  the  brain  thus  incompressible,  or 
rather   solid,   so  as  to  prevent  a  free  action  of  the 
vessels  within  the  cranium,  then,  as  the  blood  enters 
with  an   evident  pulsation,  it  must  necessarily  have 
returned  by  the  veins  with  a  distinct  pulsation.     We 
accordingly  observe  that  whenever  the  surface  of  the 
brain  is  exposed  it  is  seen  beating.      When  pus  or 
blood  is  forcing  its  way  from  under  the  cranium,  we 
can  see  that  a  pulsation  is  communicated  to  it ;  and  in 
the  oozing  out  of  blood  from  the  longitudinal  sinus,  I 
have  perceived  the  same  pulsation.     When  the  blood 
is  sent  into  the  arteries  of  the  brain  by  the  stroke  of 
the  heart,  they  dilate ;  and  this  dilatation  the  pliability 
of  the  brain  allows,  by  throwing  a  comparative  degree 
of  pressure  upon  the  veins.     Again,  when  the  arteries 
(during  the  dilatation  of  the  heart)  are  in  action,  and 
contract,  their  blood  enters  the  veins,  so  as  to  give  to 
them  a  degree  of  dilatation  equivalent  to  their  former 
compression,  and  which  now  allows  the  freedom  of 

*  The  older  physicians,  observing  the  connection  betwixt  the 
motion  of  respiration  and  of  the  brain,  conceived  that  the  air  was 
drawn  through  the  nose  and  cribriform  bone  into  the  brain,  so  as 
to  distend  it.    Upon  this  h3rpothe8is  followed  many  wonderful  cases. 

We  have  already  mentioned  the  hypothesis  which  supposed  com- 
pression and  relaxation  of  the  cerebrum  and  cerebellum  alternately, 
hy  the  action  of  the  falx  and  tentorium. 
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contraction  in  return  to  the  ai'teries ;  without  any 
compression,  therefore,  of  the  l>rain  into  a.  lesser  space, 
there  is  an  activity  allowed  in  the  vessels. 

This  motion,  communicated  through  the  brain,  is 
very  little,  nor  does  it  affect  the  function  of  the  brain ; 
as  we  see,  when  the  skull  is  laid  open  by  wounds,  or 
when  the  motion  is  allowed  by  the  fontanelle  not  being 
closed.  The  circulation  of  the  blood  in  the  brain  may 
be  obstructed,  or  it  may  be  accelerated,  and  by  either 
of  these  the  function  of  the  brain  may  be  affected  "  : 
or  too  much  blood  may  be  accumulated  within  the 
cranium ;  but  during  this  accumulation  of  the  blood 
there  must  be  a  proportional  space  freed  by  the 
absorption  of  the  brain  itself,  or  the  partial  accumu- 
lation in  one  part  of  the  vaBcular, system  of  the  brain 
must  be  accompanied  by  a  deBciency  in  the  other. 


OF  THE  PARTICULAR  NERVES. 


THE  FIRST  PAIR  OF  NERVES  ;    On,  OLFACTORY  NERVES. 

"We  have, described  the  three  roots  of  this  pair  of 
nerves :  their  triangular  form,  their  bulbous  extre- 
mities, and  their  manner  of  perforating  the  cribriform 
plate  of  the  Ethmoid  bone. 

Where  the  soft  and  pulpy-like  mass  of  the  olfactory 
nerves  perforates  the  Kthmoid  bone,  the  dura  matter 
involves  them,  and  gives  them  firm  coats.  There  are 
two  sets  of  nerves  thus  formed.     First,  those  which 

•  Tliere  is  much  ingenuity  wasted  on  the  subject  of  the  circu- 
lation of  tlic  brain:  As  the  gentle  murmuring  of  a  stream,  says 
Lower,  lulls  to  repose,  while  the  mind  is  disturbed  or  the  imagin- 
ation awakened  by  the  din  of  a  cataract,  so  sleep  is  induced  by 
the  gentle  flow  of  the  blood  in  the  brain,  or  is  disturbed  when  the 
circulation  is  accelerated.  As  the  fatigue  and  rest  of  the  body 
required  a  variation  in  the  impetus  of  the  blood,  the  necessary 
consequence  was  a  variation  in  the  degree  of  velocity  in  the  circu- 
lation and  quantity  of  blood  in  the  head,  and  this  to  Lower  is  the 
reason  of  the  vicissitude  of  wakefulness  and  sleep.  The  simple 
Fact  of  tlie  effect  of  pressure  upon  the  surface  of  the  brain  inducing 
an  oppression  of  the  senses  has  occasioned  all  their  theories  of 
sleep  to  turn  upon  this  one  idea  of  pressure  on  the  brnin. 
vol..  ir.  1  I 


482  OF    THE    I'AItTICULAR    NERVES. 


1 


pass  tlirougli  the  holes  in  the  ci-ibrifbrm  plate,  nearest 
the  crista  galli,  run  down  upon  the  septum  of  the 
nose,  under  llie  Schneiderian  membrane,  and  betwixt 
it  and  the  periosteum  ;  tliese  become  extremely  minute 
as  tliey  descend ;  and  they  finally  pass  into  the  soft 
substance  of  the  membrane.  The  second  class  of 
filaments  are  those  which  pass  down  by  the  outer  set 
of  holes  of  the  ethmoid  plate,  and  which  are  dis- 
tributed to  the  membrane  investing  the.  spongy  bones. 
Both  of  these  sets  of  nerves  form  a  considerable 
net-work  or  plexus  before  they  are  very  minutely 
distributed.  * 

Although    branches    of  the    ophtlialmic,    palatine, 
and  sub-orbital   nerves  pass    to  the   membrane  of  the 
nor^e,  they  liave  no  power  of  conveying  the  impressiou 
of  odours,     TJiese  nerves  are  necessary  that  the  mem-  j 
brauc    may  possess   the  common  sensibility  bestowed  I 
through  the  fifth  nerve.  I 

Before  my  discovery  that  the  sensibility  of  the  head 
and  face  depended  on  the  fiflh  nerve,  there  was  much 
controversy  whether  bi"  not  these  additional  iien"es 
increased  the  sensibility  of  the  membrane  of  the  nose 
to  odours.!  We  find  that  there  pass  to  ti>e  other  organs 
of  sense  subordinate  nerves ;  and  we  know  that  a 
nerve  maybe  modified  to  much  variety  of  functions; 
and  this  is  evident  from  the  nerve  of  taste  being  a 
branch  of  the  fifth  pair.  But  it  is  donbtftd  how  far 
a  nerve  may  be  capable  of  receiving  at  one  instant 
various  impressions.  Far  from  considering  distinct 
nerves  sent  to  the  same  organ  as  affording  an  argu- 
ment for  these  nerves  receiving  one  uniform  impres- 
sion, aiid  conveying  one  simple  sensation,  it  would 
seem  more  rational  to  infer  that  one  individual  nerve 
cannot  perform  two  functions,  and  tfiat  two  functions 
are  often  required  in  the  organs  of  sense.  The  olfac- 
tory nerve  is  incapable  of  bestowing  common  sensation 
on  the  membrane  of  the  nose ;  the  other  nerves  which 
ramify  on  that  membrane  do,  on  the  other  hand,  con- 


il  oluerrcd  tUU  course  and  Hrauie^  of  Uiv  olfac- 
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tribute  nothing  to  ttie  sense  of  smell ;  we  find  that  the 
inflammation  of  the  pituitary  membrane,  which  raises 
the  sensibiJity  of  the  branches  of  the  fifth  pair  of 
nerves,  does  in  no  degree  make  those  of  the  olfactory 
nerve  more  acute.  Tlie  membrane  is  painfully  in- 
flamed, but  the  sense  of  smell  is  deadened. 

SECOND    PAIR  ;    OR,    OPTIC    NERVES. 

In  this  part  of  the  work  there  is  no  occasion  to 
deliver  any  thing  further  concerning  the  optic  nerves 
than  has  been  already  said  of  their  origin  and  final 
expansion  in  the  retina  of  the  eye.  They  are  uniform 
in  their  shape  and  courae,  and  give  off'  no  branches, 
implying  that  they  are  appropriate  to  a  distinct  office 
from  the  other  nerves. 

THIRD    PAIR    OF    NERVES  ;    OR,    MOTORES   OCULORUM. 

These  nerves  have  the  name  of  motores  oculorum, 
because  they  are  distributed  to  the  muscles  which 
move  the  eye-balls.  They  pass  upwards  from  their 
origin  ;  and  then  diverging,  they  penetrate  the  dura 
mater  under  the  extreme  point  of  the  tentorium  ;  they 
descend  again  by  the  side  of  the  cavernous  sinus  ;  and 
pass  out  of  the  cranium  by  the  foramen  lacerum  of 
the  sphenoid  bone.  When  this  nerve  has  entered  the 
orbit  by  the  foramen  lacerum,  it  gives  out,  at  the  lower 
and  outer  part  of  the  optic  nerve,  a  lesser  superior 
branch,  which  is  joined  by  one  or  two  twigs  coming 
from  the  nasal  branch  of  the  fifth  pair;  and  then  it 
crosses  the  optic  nerve  to  supply  the  superior  rectus 
muscle  of  the  eye,  from  wliich  a  branch,  having 
perforated  that  muscle,  goes  to  the  levator  palpebrEe. 
The  trunk  of  the  ihird  continues  its  course  under  the 
optic  nerve,  and  nearly  at  the  same  place  it  sends  out 
three  branches  lying  close  together.  1.  To  the  in- 
ferior rectus,  or  depressor  oculi.  2.  To  the  inferior 
oblique  muscle.  3.  And  to  the  internal  rectus.  Or 
sometimes,  varying  somewhat,  it  gives  off  ,thc  first 
branch  to  the  internal  rectus  or  adductor,  another 
large  branch  to  the  depressor,  and  tJie  continued 
I  I  2 
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trunk  terminates  in  the  inferior  oblique  muscle.  In 
tracing  tlie  branch  which  goes  to  the  inferior  oblique, 
we  come  upon  a  division  of  this  nerve,  which  forma 
the  principal  root  of  the  ophthalmic,  or  ciliary,  or 
lenticular  ganglion.  Haller  ia  of  opinion  that  the 
ganglion  is"  formed  by  the  third  nerve  alone,  but  there 
is  no  doubt  that  a  branch  of  the  fifth,  viz.  of  the, 
nasal  branch  of  the  ophthalmic  division,  enters  into' 
its  composition. 

Besides  the  small  ciliary  nerves  coming  from  the 
ganglion,  other  delicate  nerves,  both  from  the  third 
and  fifth,  pierce  the  sclerotic  coat  of  the  eye.  We  may 
more  especially  notice  a  twig  from  the  nasal  brancn , 
of  the  fifth  which  goes  to  the  inner  part  of  the  eye. 

FOURTH     PAIR    OF    NERVES  ;     TROCHLEARES,    OR 
PATHETICI. 

These  nerves  are  very  smalt.  Their  origin,  from' 
the  superior  part  of  the  spinal  marrow,  and  their  long^ 
course  under  the  base  of  the  brain,  have  been  already 
described ;  after  proceeding  A  considerable  way,  in- 
cased in  the  duphcature  of  the  dura  mater,  where  it 
forms  the  extreme  point  of  the  tentorium,  they  pass 
amongst  the  lamellje  of  the  dura  mater,  where  it  forms 
the  cavernous  sinus.  They  pass  by  the  outside  of  the 
third  pair  of  nerves,  turn  round  so  as  to  be  above 
them,  and  make  their  egress  through  the  forainea 
lacerum  of  the  sphenoid  bone.  They  pass  forward  in 
the  orbit,  undiminished  by  the  giving  oft'  of  branches  ; 
and  are  each  finally  distiibuted  to  the  superior  oblique 
muscle  or  trochlearis.  Sometimes,  however,  in  their 
course  over  tlie  cavernous  sinus  to  the  orbit,  they  send 
branches  to  unite  with  the  ophthalmic  division  of  the 
fifth  pair;  but  this  is  by  some  anatomists*  described  as 
only  a  close  adhesion  to  the  dura  mater.  My  pupils  have 
traced  these  connections  betwixt  the  fourth  and  fifth 
nerves,  t 

*  Soemmerring.     Winslow.     Meckel. 

t  Sariumerring,  in  his  plales  of  the  nerves  of  the  eye,  represents 
twig  coming  from  the  frontal  branch  of  the  fifth,  which  unites  with  i' 
fourth  nerve  before  it  enters  into  the  orbit.  '■  4.  Quartus  cerebri  nerv 
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In  the  part  of  these  volumes  which  treats  of  the 
motions  of  the  eye-ball,  a  reason  will  be  assigned  why 
the  origin  of  the  fourth  nerve  is  near  the  portio  dura 
of  the  seventh  pair,  and  consequently  remote  from  that 
of  the  third.     ^-  -?/■  ''^^• 

THE   FIFTH   NERVE  ;    miGEMINf  3,    OB    GRAVD    SENSITIVE 
NERVE    OP   THE   HEAD   AND    MOTOR    OF   THE    JAWS. 

The  tracing  of  the  branches  of  the  fifth  pair,  by 
dissection,  is  a  difficult  task  ;  for  those  branches  are 
distributed  among  the  bones  of  the  face,  to  the  eyes, 
nose,  mouth,  tongue,  and  muscles  of  the  jaws.  From  this 
extensive  distribution,  the  fifth  nerve  is  necessarily  the 
largest  of  those  that  pass  out  of  the  cranium. 

It  is  of  a  flattened  form  •  :  it  penetrates  the  dura 
mater  at  tlie  anterior  point  of  the  petrous  bone,  and 
spreads  flat  under  it.  Here,  under  the  dura  mater, 
it  is  matted  into  one  irregular  ganglion  ;  viz.  the  se- 
milunar, or  Gasserian  ganglion.  This  ganglion  lies 
on  the  anterior  point  of  the  temporal,  and  on  the 
sphenoidal  bone.  In  their  passage  from  the  brain,  the 
filaments  composing  the  fifth  nerve  are  loose,  or  easily 
separated  ;  at  this  place  they  are  found  so  subdivided 
and  entangled  as  to  resist  further  division.  The  nerve 
here  swells  out  into  a  greater  size ;  it  seems  to  be  in- 
corporated with  the  dense  fibres  of  the  dura  mater; 
it  becomes  of  a  dark  red,  or  mixed  colour,  having  a 
semilunar  mass  of  matter  of  the  same  appearance  as 
ganglion  stretching  across  it;  all  which  circumstances 
have  by  no  means    been  unobserved  by  anatomists,  t 

"  Propenervum  (|uintuin,  Dervum  terliunt  et  opiicura,transgrcditur,et 
"  filamenta  insigni  (a)  rami  primj  c  nervo  quinto  au<;tus  in  musculo 
*'  obliquosuperiuriatSiindUiir."  Tab.iii.fig.  5.  Vieusscns  also  notices 
the  adhesion  of  the  one  to  the  other.  In  speaking  of  the  4th 
he  snya :  "  Una  cum  ramis  minoribua  auperioribus  nervorum  quinti 
"  paris,  quibus  incumbunt  et  adhsrent."  Vicq  <l*Azyr  mentions  the 
same  thing.     See  Exp1ic.de  Flanche  xvii. 

•  So  it  is  said,  by  Meckel,  to  resemble  the  flat  worm,  or  tenia. 

t  Meckel  describes  a  partition  of  the  dura  mater,  whioh  sepa- 
rates the  ii(\h  nerve  from  all  communication  with  the  cavernous 
sinus :  the  sixth  nerve,  he  says,  is  the  only  one  that  really  passes 
through  this  sinus.  ThiR  ganglion  is  termed  armilla  by  I'alclta* 
1  I  -3 
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Vieussens  supposed  that  the  use  of  this  ganglion  of 
the  fifth  pair,  before  it  perforates  the  cranium,  was  to 
strengthen  the  nerve,  and  enable  it  to  withstand  the 
motion  of  the  jaws  !  Others  have  said  it  was  a  gang- 
lion connecting  in  sympathy  all  those  parts  to  which 
the  nerve  is  finally  distributed ;  and  that  it  was  the 
source  of  the  sympathy  which  we  observe  among  the 
muscles  of  the  face.  * 

The  connection  of  the  Gasserian  ganglion  with  the 
dura  mater  is  so  firm,  that  it  yet  remains  undecided 
whether  there  are  sent  off  here  any  nerves  to  that 
membrane ;  but  I  conceive  that  there  are  none,  and 
that  the  connection  of  the  ganglion  with  the  fibrous 


Scarpa  calb  it  intumescentia  ganglio  affinis.  The  following  is  the 
description  of  it  by  Vieussens :  "  Ganglioformis  autem  hujusmodi 
*^  plexus,  crassffi  meningis  interventu,  ossi  petroso  utrinque  firmiter 
^  adhserentis  nervese  fibrills,  quae  maximam  partem,  camosas  fibras 
^  referunt  simul  coalescendo  inter  se  varie  colligantur  ac  implican- 
"  tur." 

*  «  £t  affectum  animi  indicia  in  faciei  partibus  depingere  adju- 
<'  vet."     Hirsch.  Sand.  Thes.  Diserta.  p.  491. 

*^  This  ganglion  was  described  and  painted  by  Ridley,  An.  of  the 
<*  Brain,  fig.  3.  and  Cowper,  Ap»  to  B.  ng.  ^^  but  overlooked  by  most 
^'  modem  anatomists,  till  of  late  that  the  description  has  been  revived 
**  by  Gasserius  and  the  accurate  Dr.  Wrisberg,  de  Quinto  par.  Nerv, 
"  1777."  Munro  on  the  Nervous  System.  T^e  figure  which  Ridley 
gives  is  far  from  being  a  correct  representation  of  the  ganglion. 
Cowper's  drawing  is  not  more  accurate.  The  view  given  by  Munro 
himself  is  more  correct ;  but,  like  the  two  former  anatomists,  he  has 
neglected  to  represent  the  portion  of  this  nerve  which  passes  the 
ganglion,  although  Wrisberg,  to  whom  he  refers,  has  dwelt  parti- 
cularly upon  it. 

In  Eustachius'  plates,  with  the  descriptions  by  Albinus,  the  fifth  is 
drawn  as  if  it  arose  by  one  thick  trunk  from  the  brain.  Meckel,  who 
gives  a  most  elaborate  description  of  the  minute  branches  of  the  fifth 
pair,  describes  the  ganglion,  but  omits  saying  any  thing  of  the 
anterior  lesser  portion.  His  description  of  the  ganglion  is  far  from 
being^  satisfactory.  When  the  nerve  has  passed  through  the  oval 
hole  m  the  dura  mater,  and  is  lodged  by  the  side  of  the  sella  turcica, 
it  expands,  he  says,  into  a  flat  nerve,  resembling  a  tape- worm 
(planam  tsniam  nervosam),  which  ^ives  off  three  branches,  viz.  to 
the  orbit,  to  the  upper,  and  to  the  lower  jaw.  This  kaUa  nervosa 
consists  of  two  separate  layers  of  fibrils,  one  set  being  superior  to 
and  larger  than  the  others. 

Thd  most  correct  views  of  this  ganglion  are  to  be  seen  in  the 
plates  of  Prochaska,  de  Structura  Nervorum,  tab.  ii»  Bg.  4,  5,  6. 
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membrane,  or  sheath  which  covers  it,  has  been  mis- 
taken for  nerves  passing  from  the  ganglion  to  the 
dura  mater. 

From  the  semilunar  or  Gasserian  ganglion,  the  fiilh 
nerve  divides  into  three  great  branches ;  whence  the 
name  of  trigeminus : 

1st,    The     OPHTHALMIC     BRANCH     of    WiLLIS,     which 

passes  through  the  foramen  lacerum  into  the  orbit. 

2d,  The  superior  maxillaby  neuve,  which  passes 
through  the  foramen  rotundum. 

Sd.  The  iNFEUioR  maxillahv  nerve,  which  passes 
to  the  lower  jaw,  through  the  foramen  ovale. 

Such  was  the  description  of  this  nerve,  until  I  found 
a  necessity  of  examining  it  more  minutely.  I  then 
found  that  Soemmerring,  and  others,  had  observed, 
that  this  nerve  had  two  roots,  and  that  one  of  these 
roots  did  not  go  into  the  ganglion.  Afterwards,  upon 
comparing  it  with  the  spinal  nerves,  I  found  its  correct 
correspondence  to  them ;  and,  as  I  have  stated  in  the 
introductory  view,  that  it  was  the  superior  spinal 
nerve,  corresponding  in  function,  and  bestowing  upon 
the  head  the  powers  of  sensibility  and  motion,  which 
were  given  to  the  body  through  the  spinal  nerves. 

The  ophthalmic  and  superior  maxillary  nerves  go 
off  from  the  ganglion  of  this  nerve,  and  so  does  a  part 
of  the  third  division.  The  root  or  fasciculus,  which 
passes  the  Gasserian  ganglion,  joins  the  third  division, 
and  goes  out  with  it  through  the  foramen  ovale.  • 

*  Wrlsberg  described  thp  double  roots  of  the  fiaii  pair,  and 
poiDted  out  the  course  by  which  the  smallest  or  the  anterior  root 
passes  out  of  the  HkuU.  The  common  trunk  of  ihe  nerve  is  subdi- 
vided, he  says,  by  means  of  some  small  blood  vesa els,  into  two 
distinct  seta  of  nervous  fasciculi,  viz.  the  anterior  and  the  posterior. 
The  latter  hati  accompanying  it  a  small  portion  of  nerve,  whicli 
descends  perpendicularly  into  the  cavernous  sinus:  it  forms  no 
connection  whatever  with  the  semilunar  ganglion  (the  Gasserian 
ganglion),  but  passing  along  it,  is  finally  inserted  into  the  third  or 
inferior  maxillary  division.  He  has  also  given  a  plate  representing 
the  course  of  the  two  roots :  and  he  distinguishes  the  one  from 
the  other,  thus;  P.  s.  portio  ejusdem  (quiuti  paris)  superior  et  an  • 
terior  :  P.  i.  portio  inferior  posterior  major.  When  speaking  of  the 
mode  in  which  they  arise  from  the  brain,  he  describes  b  small  tract 
of  medullary  matter  in  the  pons  Varolii,  whicli  separates  the  one  root 
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THE    OPHTHALMIC    BRANCH    OF    THE    FIFTH    PAIR. 

This  nerve  enters  the  orbit  in  three  divisions ;  these 
are,  the  frontaU  the  nasaU  and  the  lachrymal  nerves. 
Immediately  afler   it  comes   off   from   the    ganglion, 

from  the  other,  ^  lingula  quaedam  pontis,  intercedens  inter  has  por- 
^  tiones.'*  Wrisberg,  Obs.  Anat.  de  Quinto  Ncrv.  Enc.tom.  i.p.  267* 
Ludwig. 

Santorini  has  also  given  a  very  accurate  description  of  the  two 
roots  of  the  fifth  pair :  "  Concerning  the  origin  of  this  fifth  nerve  Xmo 
*<  things  are  chiefly  remarkable  ;  one  relating  to  its  origin  from  the 
'<  brain,  and  the  other  to  its  mode  of  passing  out  of  the  skull.  The 
'<  more  careful  of  our  anatomists  have  shown  how  this  nerve  can  be 

separated  at  its  origin  into  two  roots :  but  it  is  equally  certain 

that  each  of  these  roots  arises  from  a  distinct  part  oi  the  brain. 

The  larger  portion  springs  from  between  the  transverse  stris  of 
*'  the  tuber  annulare :  the  lesser  portion  comes  from  some  distance 
*'  to  join  with  it.  This  smaller  one  seems  as  if  it  combined  and 
**  mingled  its  fibrils  with  the  larger  one :  however,  it  does  no  more 
**  than  merely  course  alongside  of  it,  being  quite  separate  and  easily 
^  detached  from  it ;  and  when  it  has  arrived  within  the  folds  of  the 
<'  dura  mater,  it  makes  a  turn  inwardly,  as  if  for  the  purpose  of 
'^  exhibiting  how  distinct  a  nerve  it  is  nrom  the  other.  The  large 
''  trunk,  after  it  has  pierced  the  dura  mater,  is  formed  into  a  plexus; 
**  this  is  not  exactly  a  ganglion,  but  it  resembles  rather  a  network 
*<  composed  of  nerves,  in  which  there  is  also  a  certain  appearance 
"  of  fleshiness.  Up  to  this  point  our  smaller  fasciculus  or  root  is 
"  quite  single  :  it  is  unconnected  either  with  the  other  root  or  with 
**  tne  plexus  that  has  been  described.  As  soon,  however,  as  it  has 
"  passed  out  of  the  cranium,  then  a  plexus,  which  is  like  a  true 
"  ganglion,  is  formed  upon  it ;  and  the  nerve  itself  is  continued  on- 
"  wards  to  be  distributed  principally  to  the  muscles  of  the  jaw^ 
"  viz.  to  the  masseter  and  to  the  pterygoid." 

Girardi,  the  commentator  of  Santorini,  recommends  the  roots  oF 
the  nerve  to  be  floated  in  water ;  by  this  means  the  distinct  fas- 
ciculus which  passes  the  plexus  or  ganglion  will  be  most  readily  seen  r 
it  is  altogether  whiter,  and  wants  that  ruddy  appearance  which  the 
nerves  forming  the  plexus  have.  The  greater  part  only  of  this  dis- 
tinct fasciculus  passes  through  the  foramen  ovale  along  with  the 
inferior  maxillary  nerve :  some  fibrils  of  it,  he  thinks,  accompanjr 
the  superior  maxillary  nerve,  and  a  few  join  the  ophthalmic  divi- 
sion. Girardi  speaks  hesitatingly  concerning  the  ganglion  said  by 
Santorini  to  be  formed  on  this  nerve  after  its  exit  from  the  foramen 
ovale,  as   if  he  doubted  its  existence.  Observ.  Anat.  cap.  iii.  ^ 

It  would  seem  that  we  owe  the  discovery  of  the  distinction  be- 
gjeen  the  two  roots  oi  the  fifth  to  Wrisberg  and  to  Santorini. 
jWeffinger  says,  in  speaking  of  this  nerve,  "  Hoc  modo  emersus  ilia 
IJ  plans  tenise  speciem  refert,  crassitie  s^ualem  optico  nervo,  duobus 

oonstantem  portionibus,  quarum  altera  posterior  simul  etiam  cras- 
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while  it  ia  yet  lying  bytlie  side  of  the  sella  turcica, 
the  ophthalmic  division    receives    cither   one   or   two 


"  sior,  altera  vero  anterior  atque  tenuior  est :  acceptum  hoc  idventum 
"  Santorino  atque  Wmbergio  dubemug,"  Scriptores  Neurolog.  Lud- 
wig.  After  the  fact  waspoioled  out  by  these  two  nnatomistg  we  find 
it  noticed  by  alotost  every  succeeding  one.  Thus  Sccrnnierriiig  atatea 
in  regard  to  this,  *'  Conurmant  vcro  hasce  de  duabus  nerri  quinti 
"  portionibus  observaiiones  uno  ore  neurologici  recent  i  ore  a ;  ».  c. 
"  Prochanka,  Meyer,  Pfeffinger,  Mania,  Gunther,  Haase,  Vicq 
"  d'Azyr,  Scarpa.'' 

The  descriptione  and  plates  of  Fuletta,  Prochaska,  and  Sccmmer- 
ring  are,  however,  the  most  minute  and  interesting.  They  have  left 
nothing  in  the  anatomy  of  this  motor  root  to  be  explained.  For  the 
account  of  what  Palelta  says,  see  p.  519.  Prochaska,  in  tab.  ii. 
fig.  5,  6.  gives  this  description :  "  i.  Est  pcculiaris  funiculorum  ner- 
"  veorum  Eub  Irunco  quinti  paris  fasciculus,  qui  communi  fere  ori- 
"  gine  cum  quinto  pari  ortus,  sub  gangjjo  scmilunari  in  pecutiari  im- 
"  pressione  in  illud  ganglion  facta  decurrit,  et  qui  quin  ganglia  per 
"  aliquem  funiculum  conncctatur,  eo  insalulato  ail  tertium  ramum 
"  quinti  paris,  maxillarem  inferiorem  dictum,  properat,  in  quern  suoa 
"  funiculos  'dispergit.  Hie  fasciculus  con£rmarc  vidctur  CI.  Wris- 
"  bergii  et  Scemnierring  obscrvationes,  qui  quintum  par  nervorum 
"  cerebri  in  utroque  latere  duabus  portionibus  separatia  oriri  scrip- 
"  ecrunt."   (De  Structura  Nervorum.) 

Stemmerring,  in  his  plate  of  the  base  of  the  brain,  represents  the 
two  origins  of  thisner%*e,and  he  distinguishes  them  thus:  "  k.  ponio 
"  ejus  anterior  minor ;  I.  portio  posterior  major.  Summc  autem 
"  memorabile  videtur  secundam  vel  minorem  quinti  portionem  om< 
"  nino  non  immi^ceri  subrubello  plexui  ganglifornii,  in  queni  portio 
"  major  dissolvitur,  sed  fere  integrom  ad  ranium  tertium  abire." 
ton.  ii.  §  txi.  Ludwig.  In  his  plates  of  the  organs  of  the  senses,  we 
also  find  him  painting  out  this  distinction  between  the  two  roots  ;  in 
tab.  iii.  fig.  7,  de  oculo:  "  F,  portio  minor  quinti  nervi  cerebri,  qiii^ 
"  postquam  tuberculutn  transversum  prffiteriit,  ad  tertium  ramuoi  se 
*'  cupfert."  Again,  in  lab.  iii.:  11.  "  purlio  minor  ejusdem  nervi 
"  qux  intumescentia  iili  non  immixta,  tota  pcene  ad  tertium  ramum 
"  (1^)  "ervi  hujus  ccrcbralis  quinti  abit.*'  In  another  ofhie  Works 
he  says,  "  Omnia  minor  nervi  quinti,  plenui  gangliformi  non  immixta 
"  portio,  nervum  temporalem  profundum  exteriorcm,  et  nervum 
"  musculi  buccinatoris  maxJmam  partem  constituens,  tertiohuic  ramo 
"  quinti  nervi  additur."  De  Corp.  Hum.  Fab.  But  perhaps  the  most 
interesting  quotation  is  from  the  above  work,  p.  214.  of  the  same 
volume.  After  explaining  the  anatomy  of  the  nerve,  he  remarks 
how  nearly  it  resembles  the  spinal  nerves :  "  Alinor  nervi  (Quinti) 
"  pars  eandem  latitudincm  servat,  et  exceptis  nonnullis  exierioribus 
"  iibris,  picxum  intrantibus,  majorem  portionem  descendendo  oblique 
"  prstent,  neque  ei  fibres  addit,  (cum  fere  in  mudum  quo  prior  radix 
I  spins  medullec  ganglion  non  intra!,)  libras  tam en  propria* 
,j..  ;_. :_..: : — .      q^j,  fgcp^  lertio  ramo. 
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delicate  twigs,  which  connect  it  with  the  sixth  pair  and 
the  sjonpathetic.  In  a  preparation  before  me  I  see 
the  branch  of  the  sympathetic  prolonged  by  the  side 
of  the  carotid  artery,  first  attaching  itself  to  the  sixth 
nerve,  and  theh  continued  onwards  until  it  falls  in 
distinctly  with  this  branch  of  the  fifth  pair.*  Before  its 
division,  the  trunk  of  this  nerve  communicates  by  a 
small  branch  with  the  third  nerve,  and  with  the  fourth,  f 
1st,  The  first  of  these  runs  under  the  periosteum 
of  the  upper  part  of  the  orbit,  and  above  the  levator 
palpebrae  superioris.  Upon  entering  the  orbit  it  gives 
off  a  small  branch,  whicn  passes  to  the  frontal  sinus  ; 
the  nerve  then  divides  into  the  super-trochlearis,  and 
the  proper  frontal  nerve.  The  first  of  these  passes  to 
the  inner  part  of  the  orbicularis  oculi  and  frontal 
muscle.  Tne  other,  the  outermost,  and  the  proper 
frontal  nerve,  passes  through  the  hole,  or  notch,  in  the 

<'  anteqaam  foramen  calvaris  transit,  additur,  et  ei  implicatur,  ut 
**  qufledam  tantae  fibrs,  ex  quo  tertii  rami  surcnlo  oriantur  distincte 
'*  possint  notari."  We  have  formerly  seen,  at  p.  SBSy  that  this  re- 
semblance between  the  fifUi  pair  and  the  spinal  nerves  was  ob- 
served bj  Prochaska. 

*  Meckel,  in  his  Treatise  on  the  fifth  pair,  inveighs  strongly 
against  all  anatomists  who  say  that  the  fifUi  has  any  ouier  connec- 
tions with  the  sympathetic  than  through  the  means  of  the  Videan 
nerve :  and  he  adds,  if  any  branches,  such  as  are  described  exist, 
it  must  be  in  the  imaginations  of  those  who  pretend  to  have  seen 
them.  He  appeals  to  the  writings  of  Eustachius,  Haller,  Albinus, 
and  Morgagni,  who  do  not  make  any  mention  of  these  nerves.  On 
the  other  band,  Willis,  Ridley,  Vieussens,  Cowper,  Winslow,  and 
others,  have  both  represented  them  in  their  plates,  and  described 
them  very  accurately.  Sec  Willisii  Opera,  cap.  xxii.  fig.  1.  lit. 
A.  b.  b.    Ridley,  Anat.  of  the  Brain. 

f  Prochaska,  in  plate  ii.  fig.  1.  represents  a  branch  communicating 
between  the  ophthalmic  division  ot  the  fifth  and  the  third  nerve  — 
**  d.  est  funiculus  a  ramo  nervi  ophthalmic!  ad  ramum  unum  tertii 
'*  paris  cerebri  accedens.**  Soemmerring,  in  describing  the  course  of 
the  ophthalmic  branch,  notices  the  connection  that  it  has  with  the 
nerves  in  its  neighbourhood :  <<  Primus  ramus  quinti  nervi  aliquot 
**  lineas  ad  hiatum  orbitse  superiorem  adscendit,  deorsum  cum  tertio 
*^  nervo  sursum  cum  quarto,  ad  interiora  vero  cum  sexto  nervo  per 
*^  telam  cellulosam,  nonnunquam  vero  cum  quarto  nervo  per  in- 
**  signcm  surculum,  transverse  incedentem  conjungitur."  De  Human. 
Corp.  Fab.  torn.  iv.  Vieussens,  lib.  iii.p.  161.  tab.  xxii.  xxiii.  Cowper's 
Anat.  tab.  vi.  fig.  26.  Winslow  Transl.  by  Douglas,  pp.  80.  121. 
vol.  ii. 
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margin  of  the  orbit,  and  mounts  upon  tlie  muscles 
and  integuments  of  the  forehead.  These  superficial 
branches  communicate  with  tlie  extreme  branches  of 
the  portio  dura,  or  nervus  communicans  iaciei  ;  a 
circumstance  which  we  have  proved  to  be  of  tlie 
highest  interest;  since  the  division  of  the  branches  of 
the  fifth  deprive  the  parts  of  sensibihty,  whilst  the 
division  of  the  branches  of  the  portio  dura  deprive  the 
muscles  of  motion. 

Cases  are  on  record,  of  wounds  of  the  frontal  nerve 
occasioning  a  great  variety  of  nervous  symptoms,  and 
especially  loss  of  sigiit ;  and  it  certainly  marks  a  very 
particular  connection  andsympathy  betwixt  this  branch 
and  the  common  nerves  which  pass  to  the  eye-bail  and 
iris  and  the  retina,  that  blindness  is  actually  occasioned 
by  the  pricking  of  the  frontal  nerve.  Morgagni  sup- 
poses this  to  be  occasioned  by  the  spasmodic  action  of 
the  recti  muscles  pressing  the  globe  of  the  eye  down 
against  the  optic  nerve. 

2.  The  NASAL  BRANCH  of  tlic  Ophthalmic  nerve  sends 
off  a  slip  or  twig  to  form,  with  a  branch  of  the  third 
pair,  the  lenticular,  or,  ophthalmic  ganglion*; 
wliile  the  trunk  of  the  nerve  passes  obliquely  forwards, 
under  the  attoUens  palpebra?,  and  levator  oculi,  and  it 
supphes  a  twig  which  joins  with  that  branch  of  the 
tlurd  nerve  which  is  distributed  to  these  muscles.+ 
While  pursuing  its  course  along  the  mside  of  the  optic 
nerve,  it  gives  off  one  or  two  extremely  small  twigs, 
which  join  the  fasciculi  of  ciUary  neiTes  coming  off 
from  the  ganglion.  The  nasal  branch  then  continues 
its  course  betwixt  the  superior  oblique  and  adductor 
muscles ;  before  piercing  the  orbital  plate,  it  sends 
forward  a  branch,  which,  passing  under  the  pulley  of 
the  superior  oblique  muscle,  joins  that  division  of  the 
frontal  nerve  which  passes  over  the  pulley.  This 
branch  supplies  the  caruncula  lachrymalis,  and  sends  a 
twig  down  to  the  lachrymal  sac  and  duct.     It  emerges 


*  Vieussens  describes  delicate  twigs  which  are  distributeil  on  the 
inferior  rectus  anti  the  adduccns  muscles  before  this  lenticular 
braoch  it  given  off.  J'ig.  xxii.  lei.  g.  A.  i.  i. 

t  Sremmerring,  Fasc.  de  Oculo.  tab.  iii.  fig.  6-  r.  b.  w.  and  fig.  7.  u. 
Prochaska. 
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from  the  orbit  superficial  to  the  tendon  of  the  orbicu- 
laris ocuh,  and  unites  with  the  branches  of  the  portio 
dura,  and  of  the  infra-orbital  branch  of  the  fifth.  The 
proper  nasal  nerve  passes  through  the  foramen  orbita- 
rium  anterius,  enters  the  skull  again,  and  lies  on  the 
cribriform  plate  of  the  aethmoid  bone  under  the  dura 
mater.  It  passes  through  one  of  the  anterior  holes  of 
the  cribriform  plate,  and  gives  branches  to  the  frontal 
sinuses.  After  having  continued  its  course  in  a  groove 
on  the  nasal  process  of  the  frontal  bone,  it  runs  forward 
and  downward  in  a  similar  groove  on  the  inside  of  the 
OS  nasi;  from  thence,  getting  on  the  outside  of  tjie 
cavity  of  the  nose,  it  runs  along  the  cartilaginous  part 
of  the  ala,  and  near  the  extremity  of  the  nose  mounts 
upon  the  tip  of  the  ala,  and  then,  dipping  down  between 
the  two  alse,  is  lost  on  the  anterior  extremity  of  the 
cartilaginous  septum.  In  its  course  it  sends  several 
small  filaments  into  the  ala;.  It  bestows  common  sen- 
sibility to  the  membrane  of  the  nose,  while  the  sensi- 
bility to  odours  belongs  to  the  first  nerve.* 

We  observe  such  a  connection  of  the  nerves  of  the 
eye  and  nose,  and  of  those  distributed  to  the  inner 
angle  of  the  eye,  and  muscles  of  the  eye-lids,  as  suffi- 
ciently accounts  for  the  sympathy  existing  among 
those  parts.  We  see  the  necessity  of  this  connection, 
since  the  excitement  of  the  glands  which  secrete  the 
tears,  the  action  of  the  muscles,  and  the  absorption  of 
the  teai-s  into  the  nose,  must  constitute  one  action  ;' 
nevertheless  this  motion  of  the  muscles,  when  the  sur- 
faces are  excited,  results  from  the  connection  of  the 
nerves  (the  fifth  and  seventh)  in  the  brain,  as  might  J 
be  easily  shown.  Willis  describes  a  nerve  going  oStM 
from  the  nasal  branch  to  the  retractor  ocull  in  brutes.     % 

The  LENTICULAR,  Or,    OPHTHALMIC    GANGLION,  COmCB 

again  to  be  considered  under  this  division  of  the  fifth 
pair.  It  is  formed  by  a  twig  from  the  nasal  branch  of 
the  fifth  pair,  and  a  division  of  the  third  pair  of  nerves. 
The  ganglion  is  of  a  square  form,  and  is  situated  upon 
the  outside  of  the  optic  ner\-e.  The  ciUary  nerves  pass  I 
out  from  this  gaiighon  in  two  fasciculi;  they  are  ten  j 


'  Sep  John  »,iiieer,  Animal  Economy.      Miinro,  Iwh.  x 
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or  twelve  in  number;  they  are  joined  by  branches  of 
the  continued  nasal  nerve.  The  ciliary  nerves  run  for- 
ward, amongst  the  fat  of  the  orbit,  to  the  sclerotic 
coat  of  the  eye,  and  pierce  it  very  obliquely  in  conjunc- 
tion witii  the  ciliary  arteries.  The  cihary  nerves  and 
arteries  then  pass  forward  betwixt  the  sclerotic  and 
choroid  coats  of  the  eye  to  the  iris.  The  iris  is  consi- 
dered as  the  part  the  most  plentifully  supplied  with 
nerves  (as  it  certainly  is  also  with  arteries)  of  any  part 
in  the  body.  It  follows,  indeed,  from  what  we  formerly 
said,  that  a  profuse  circulation  of  blood  is  necessary  to 
an  accumulated  nervouspower.  The  fine  sensibility  and 
mobility  enjoyed  by  the  iris  is  owing  to  those  nerves  :  the 
fifth  nerve  giving  sensibihty,  and  the  third  mobility. 

From  the  connection  of  these  ciliary  nerves  with 
those  passing  to  the  nose,  Scemmerring  accounts  for 
sneezing  being  the  consequence  of  a  strong  light  upon 
the  eye.  This  may  perliaps  be  true  ;  but  certainly  the 
temporary  loss  of  sight  from  sneezing  does  not  depend 
upon  this  connection  of  the  nerves,  but  upon  the  imme- 
diate affection  of  the  optic  nerve  and  retina,  from  the 
concussion  and  interruption  to  the  circulation,  or  from 
the  accumulation  of  blood  in  the  eye. 

2.  The  LACHRYMAL  NERVE  IS  the  Icast  of  the  three 
divisions  of  the  ophthalmic  nerve;  it  divides  into  se- 
veral branches  before  and  after  it  has  entered  the 
gland.*  Several  of  these  branches  pass  on  to  the  tunica 
conjunctiva,  being  joined  by  a  twig  of  the  first  branch 
of  the  superior  maxillary  nerve.  Others  connect  them- 
selves with  the  extremities  of  the  portio  dura  of  the 
seventh  pair,  and  with  the  superior  maxillary  nerves.  By 
these  the  flow  of  the  tears  is  commanded  by  the  degree 
of  irritation  of  the  surface  of  the  eye,  so  that  the  tears 
flowing  wash  away  the  offending  matter.  I  have  had 
several  cases  communicated  to  me  of  total  insensibility 
of  the  surface  of  the  eye,  while  the  motion  and  sensi- 

•  Vieussens,  Haller.  and  Meckel  lake  notice  of  smaM  delicate 
nerves  which  are  the  coDtinualion  of  ihe  nerves  of  the  lachrymal 
gland,  and  can  be  traced  to  the  tunica  adnata.  Although  they  ob- 
serve some  anatomists  have  considered  .hesc  to  be  the  ducM  of  the 
iBchrymal  gland. 
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bility  to  light  remained  entire.  In  all  these  instances  I 
had  reason  to  attribute  the  defect  to  the  injury  of  the 
fifth  nerve. 

THE   SECOND   BRANCH    OF   THE    FIFTH    PAIR  5     VIZ.    THE 

SUPERIOR    MAXILLARY    NfiRVE.* 

The  superior  maxillary  nerve,  the  middle  one  of  the 
three  divisions  of  the  fifth,  having  passed  the  foramen 
rotundum,  emerges  behind  the  antrum  Highmorianum, 
at  the  back  part  of  the  orbit,  and  near  the  root  of  the 
pterygoid  process  of  the  sphenoid  bone.  The  infi*a- 
orbital  canal  lies  directly  opposite,  and  ready  to  receive 
one  branch,  while  the  spheno-maxillary  opening  is 
ready  to  receive  another.  Here  several  small  branches 
go  ofl^  the  Rami  molles  medullares^  and  render  the  dis- 
section difficult,  t  The  chief  part  or  trunk  of  the 
nerve  may  be  said  to  be  seated^  and  to  give  out  its 
divisions,  in  the  pterygo-palatine  fossa.  Through  the 
spheno-maxillary  fissure  a  branch  of  the  superior  nerve 
is  sent  into  the  socket  of  the  eye.  This  twig  unites  with 
branches  of  the  lachiymal  nerve,  and  in  general  sup- 
plies the  periosteum  of  the  orbit  It  then  sends 
through  the  foramen  in  the  os  males,  a  branch  which 
is  distributed  to  the  orbicularis  muscle  of  the  eye-lid, 
and  to  the  skin  of  the  cheek,  viz.  subcutanens  make. 
Another  branch  of  this  division  passes  upward  from 
the  zygomatic  fossa,  in  a  groove  of  the  wing  of  the 
sphenoid  bone,  to  the  temporal  muscle,  and  getting 
superficial,  it  accompanies  the  branches  of  the  temporal 
artery.  Here  it  becomes  superficial,  forming  the  subcu- 
tanens temporalis. 

The  superior  maxillary  nerve,  after  sending  oflT  these 
branches,  divides  into  four  branches :  1 .  Vidianus ; 
2.  Palatinus;  3.  Aheolaris ;  whilst  the  continued 
nerve  is,  4.  Infra-orbitalis. 

The  Vidian  nerve  sends  off  branches  which  enter 
the  nares,  and  extend  betwixt  the  mucous  membrane 
and  periosteum  to  the  aethmoid  and  spongy  bones. 
iThese  are  divided  into  the  nasales  superiores  ^nte- 

♦  According  to  Winslow,         f  Meckel,  de  Qirinto  pare.  Iviii. 
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riores  et  posleriores.  Wliere  the  Vidian  nerve  parts 
from  the  trunk,  tiie  spfiaio-palatine ganglion  is  formed*  ; 
and  having  sent  these  nasal  branches  off,  it  enters  the 
foramen  pterygoideiim  and  runs  backwards.  Here  it 
splits :  one  branch,  after  a  long  retrograde  course, 
enters  the  Vidian  liole  of  the  petrous  part  of  the  tem- 
poral bone,  and  forms  a  connection  with  the  portio 
dura;  while  the  other,  in  the  carotid  canal,  forms 
a  connection  with  the  great  sympathetic  nerve,  by 
joining  the  branches  of  tlie  fifth  and  sixth  pair,  which 
pass  down  witli  the  carotid  arter}'.  In  the  manner 
of  joining  of  the  sixth,  the  Vidian  and  the  sympathetic 
in  the  carotid  canal,  and  around  the  carotid  artery,  a 
considerable  variety  occurs.  It  is,  in  fact,  a  union 
of  the  fifth,  sixth,  and  seventh  with  the  ascending 
visceral  nerve. 

The  superior  posterior  nerves  of  the  nose  come  off 
from  the  Vidian  just  when  it  has  entered  witliin  its 
canal. 

The  Palatine  nerve  is  the  largest  of  the  branches 
sent  out  from  the  spheno-palatine  ganglion.  Before 
it  descends  it  gives  off  small  nerves  called  anterior 
superior  internal,  which  ascend  to  the  superior  spongy 
bone,  and  join  with  the  posterior  branches  of  uie 
olfactory  nerves. 

The  palatine  nerve  next  gives  off  the  naso-palatine, 
described  by  John  Hunter  and  Scarpa.  This  nerve, 
bending  upon  the  superior  part  of  the  vomer,  and 
coursing  in  an  oblique  manner  towards  the  anterior 
and  lower  part  of  the  vomer,  pierces  the  foramen  in- 
cisivuni,  and  is  lost  in  the  gum,  behind  the  incisor 
tooth,  and  on  the  membrane  of  th'e  roof  of  tlie  moutli 
at  that  part 

We  have  to  recollect  that  there  are  two  canals  in 

*  Meckel  de  Ganglio  Secundi  Rami  Quinti  Paris  nuper  detccto. 
Histoire  de  I'Acad,  Roy.  des  Sciences,  An nfe  1749,  fi  Berlin  1751, 
p.  84. 

t  In  the  TixtuB,  the  foramen  innominatum,  or  vidian  hole,  is  so 
short,  that  the  union  of  the  vidian  nerve  aod  portio  dura  may  be 
seen.  In  the  adult  it  is  seldom  necessary  to  cut  more  than  the 
tenth  of  an  inch  to  expose  clearly  the  union  of  the  nerves.  Sec 
John  Hunter,  Animal  Economy,  p.  266. 
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the  palatine  bone,  conveying  nerves  to  the  palate  : 
one,  the  anterior  and  larger  ;  another,  running  nearly 
parallel  to  it,  which  is  smaller.  The  division  of  the 
palatine  nerve,  descending  at  first  along  the  spheno- 
palatine canal,  which  leads  to  the  palatine  foramen, 
gives  off  the  irtferior  internal  nerves  of  the  nose,  which 
are  distributed  principally  on  the  upper  and  lower 
turbinated  bones.  Continuing  its  course  along  the 
canal,  it  sends  off  a  branch  to  the  tonsils,  which 
descends  before  the  pterygoid  processes  and  betwixt 
the  maxillary  and  palatine  bones,  and  is  called  the 
palatinus  minimus  exterior.  A  small  nerve  descends 
through  that  foramen,  which  is  immediately  anterior 
to  the  pterygoid  process,  to  supply  the  circumflexus, 
levator  palati,  and  azygos  uvulae.  ♦  While  the  larger 
branch  descends  through  the  greater  and  more  anterior 
foramen,  and  divides  into  three  branches,  which  supply 
the  soft  parts  lining  the  palatine  bone,  and  the  palatine 
plate  of  the  maxillary  bone ;  also  the  arches  of  the 
palate.  A  groove  in  the  bone  points  out  the  course 
of  this  nerve  forwards. 

The  SUPERIOR  MAXILLARY  NERVE,  after  sending  off 
the  branches  which  form  the  spheno-palatine  gang- 
lion, passes  obliquely  downward  to  the  infra-orbital 
canal.  In  this  course  it  gives  off  the  posterior  nerve 
to  the  teeth  of  the  upper  jaw  j  and  this  again  gives 
off  a  twig,  which  takes  a  course  on  the  outside  of  the 
maxillary  bone,  and  supplies  the  gums  and  alveoli,  and 
buccinator  muscle. 

Before  entering  the  canal  it  sends  off  the  alveolar 
branch,  which  supplies  the  molares,  through  the  fora- 
mina, on  the  posterior  surface  of  the  maxillarv  bone, 
and  then  follow  the  alveolar  branches  of  the  mtemal 
maxillary  artery;  a  branch  from  this  division  enters 
the  buccinator  muscle. 

While  passing  in  its  canal,  the  infra-orbital  nerve 
gives  off  the  anterior  nerves  to  the  teeth ;  and  when 
it  emerges  from  the  infra-orbital  foramen,  it  spreads 
widely,  and,  forming  a  plexus,  enters  the  muscles  of 

*  I  am  of  opinion  that  these  muscular  nerves  may  in  part  be 
ramifications  of  the  portio  dura,  coming  along  the  vidian  foramen. 
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the  lip  and  nose,  goes  on  to  the  integuments;  and  iiere 
it  is  of  course  joined  by  the  appropriate  division  of 
the  portio  dura,  connecting  itself  with  the  extremities 
of  the  portio  dura  of  the  seventh  pair  or  nervus  com- 
municans  faciaUs. 

The  "  tic  dolouroux,"  and  the  "tic  convulsif,*"  of 
the  French  authors,  are  diseases  attributed  to  the 
affection  of  this  nerve.  The  seat  of  the  tic  dolouroux 
is  the  side  of  the  face,  the  nostril,  the  cheek-bone, 
and  root  of  the  alveoli.  Sauvage  calls  it  the  trismus 
doloriticus,  or  maxillaris.  But  it  is  a  disease  not 
absolutely  fixed  to  this  point  of  the  cheek-bone  ;  but 
on  the  contrary,  from  the  universal  connection  betwixt 
the  nerves  of  the  face,  it  takes,  sometimes,  a  wide 
range;  however,  I  attribute  it  to  the  influence  of  the 
sympathetic  nen'e,  and  conceive  that  this  is  the  reason 
that  the  disease  is  so  often  seated  in  this  superior 
maxillary  nerve,  which  has  the  most  direct  connections 
with  the  sympathetic. 

It  is  a  disease  attended  with  extreme  pain,  which 
forces  the  patient  to  cry  out  in  great  agony.  The 
patient  has  described  it  to  me  as  like  a  flash  of  light- 
ning through  the  head,  so  sudden  is  it  in  its  attack. 
And  as  to  its  violence,  it  is  sufficient  to  say,  that  it 
throws  the  same  patient  into  the  most  violent  contor- 
tions of  pain,  who  will  sit  unmoved  and  suffer  the 
nerve  to  be  deliberately  cut  across.  The  pain  is  telt 
deep  rooted  in  the  bones  of  the  face,  and  seems  to 
spread  upon  the  expanding  extremities  of  the  nerve ; 
it  is  sudden,  violent,  and  reiterated  in  its  attack,  and 
it  varies  in  the  length  and  repetition  of  its  accession. 

This  disease  is  apt  to  be  confounded  with  the 
affection  of  the  antrum^  Highmorianiun,  the  tooth- 
ach,  rheumatism,  and  clav^s  hystericus,  or  even  with 
venereal  pains. 

In  hemicrania,  the  affection  of  the  three  branches 
of  the  fifth  nerve  is  such  as  to  mark  their  distributions. 

*  Wilh  respect  to  the  convulsive  molions  of  ihc  face,  since  the  dis- 
covery that  the  aciions  of  the  muscles  of  the  face  depend  entirely 
upon  the  portio  dura,  these  authorities  must  be  wrong  who  attribute 
the  conviUMTe  motions  of  the  face  (o  the  fifth  pair, 
VOL.  11.  K  K 
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There  is  swelling  and  pain  of  the  face,  pain  in  ike 
upper  maxillary  bone,  pains  in  the  ear  and  in  the 
teeth,  difficulty  of  swallowing,  and,  lastly,  stiflhess  in 
moving  the  lower  jaw.  I  have  shown  that  the  muscular 
branches  of  the  fifth  belong  to  mastication  and  the 
motion  of  the  jaw  ;  the  stiffiiess  of  the  jaw  therefore 
may  result  from  the  affection  of  the  fifth. 

There  are  cases  spoken  of  by  Sabbatier,  where  this 
infra-orbital  nerve  being  wounded,  unusual  nervous 
affections,  and  even  death,  were  the  consequence :  but 
it  would  rather  appear  that,  independently  altogether 
of  the  affection  of  the  nerves  of  the  face,  inflammation 
spreading  from  the  wound  to  the  brain  had,  in  the 
examples  which  he  gives,  been  the  occasion  of.  the 
unusual  symptoms,  and  of  the  death  of  the  patients^ 

THIRD    BRANCH    OF    THE    FIFTH    PAIR;     OR,   LOWER 

MAXILLARY    NERVE. 

This,  the  last  of  the  three  great  divisions  of  the 
fifth  pair  of.  nerves,  the  largest  but  the  shortest  branch 
•within  the  skull,  passes  out  by  the  foramen  ovale.  • 
It  is  distributed  to  the  muscles  of  the  lower  jaw, 
tongue,  the  glands,  and  skin. 

On  instituting  tlie  comparison  betwixt  the  spinal 
nerves  and  the  fifth,  I  observed  that  a  fasciculus 
passed  the  Gasserian  ^nglion  and  joined  the  third 
division,  and  passed  with  it  through  the  foramen  ovale. 
Having  followed  it  thus  far,  I  put  my  pupils  on  the 
further  prosecution  of  this  branch,  to  determine  whether 
the  peculiarity  of  this  division  was  owing  to  its  being 
the  gustatory,  or  a  muscular  branch.  1  could,  upon 
their  authority,  show,  that  this  was  the  motor  portion 
^f  the  fifth  nerve,  and  that  it  went  to  the  muscles  of 
the  jaw  and  cheek.  But  at  the  same  time  I  consulted 
books,  and  I  found  a  very  minute  description  of  it. 

Santorini  and  Wrisberg  first  accurately  described  the 
course   of  this  root.    Palettaf  also  noticed  it,  Ifut  he 

♦  The  lower  maxillary  nerve  of  Winslow ;  gustatory  of  Meckel ; 
Ramus  major  posterior  nervi  quinti  paris,  Vieussenii. 

t  J.  B.  Paletta  de  nenris  Crotaphitico  et  Buccinatorio,  1784. 
Mediolani.     Ludwig,  torn.  iii.  p.  63. 
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viewed  it  as  a  distinct  and  newly  discovered  nerve. 
He  traced  it  from  its  origin  along  the  inside  of  the 
proper  fiflli,  past  the  ganglion,  and  into  the  foramen 
ovale.  When  they  have  passed  together  through  the 
bone,  filaments  irom  that  portion  of  the  nerve  which  has 
a  ganglion,  unite  with  this  newly  discovered  accessory 
trunk,  and  form  a  plexus  with  it.  But  I  may  just  ob- 
serve, that  if  we  were  to  admit  this  to  be  a  new  nerve, 
we  might  ao  distinguish  the  anterior  roots  of  all  the 
spinal  nerves,  since  this  division  is  to  the  fifth  what 
the  anterior  division  is  to  the  proper  spinal  nerves.  • 
Observing  this  (anterior)  division  of  the  tilth  narrowly, 
Paletta  finds  it  consisting  of  two  principal  nerves : 
1.  Fasciculus  primus,  seu  nervus  crotaphiticus.  2.  FaS' 
ciculus  secundus,  seu  Tiervus  buccinatoritis.  Tracing  them 
on  their  course  he  finds  them  passing,  as  their  names 
imply,  into  the  temporal  and  buccinator  muscles.  The 
First  of  these  gives  oft*  the  neffus  massetericus.  The 
ramus  massetericus,  passing  betwixt  the  external  ptery- 
goid and  temporal  muscles.and  over  the  semilunarnotch 
of  the  lower  maxillary  bone,  and  behind  the  tendon  of 
the  temporal  muscle,  sinks  into  the  masseter.  This 
nerve  also  gives  off"  the  two  temporal  nerves,  which  are 
named  temporalis  profundus  exterior  and  temporalis  pro- 
Jundus  interior  A  The  Second  of  these,  or  the  buccina- 
torius,  supplies  the  pterygoideus  externus,  and  gives 
some  twigs  to  the  temporal  muscle.  It  then  supplies 
the  buccinator  muscle,  the  glandulie  buccales,  and  a 
few  delicate  nerves  upon  the  cheek  unite  with  the 
branches  ot  the  portio  dura,  and  supply  the  levator  an- 
guli  oris,  triangularis  and  orbicularis.  The  nen'us  buc- 
cinatorius  gives  off  the  ramus  pterygoideus,  which  is  a 
small  branch  going  to  the  pterygoideus  intemus,   and 

•  This  objection  was  urged  by  Si 
"  quinti  paris  era  I  aphid  cum  et  bucci 
"  bus  habet.   Sedula  autem  in  banc 
"  ramos  adeo  sejunctos  inveni  a  rair 
"  tegri  separari  qiteant.  Quadsi  hnc  di 
"  prufecto  jure  radix  aaterioF  cuj 
"a  pOBteriori,  ad  peculiare  par 
Corp.  Hum.  Fab.  vol.  iv.  p.  125. 

+  A  branch  of  the  temporalis  profundi 
joins  the  lachrymal  nerve. 

K    K   ^ 
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circumflexus  palati.  In  short,  tracing  this  division  of 
the  maxillary  nerve  in  all  its  course,  he  finds  it  exclu- 
sively given  to  the  muscles  of  the  jaw  and  cheek.  •  But 
a  circumstance  occurs  here  not  without  interest :  before 
entering  the  muscles,  these  branches  are  joined  by- 
branches  of  the  ganglionic  portion  of  the  nerve,  (which 
he  persists  in  calling  the  maxillary  nerve,  in  contradis- 
tinction to  his  supposed  discovery  of  the  new  nerve.)  t 
When  we  compare  the  distribution  of  the  nerves  to 
the  muscles  of  tne  jaws  and  cheek,  with  the  distribu- 
tion of  the  seventh  pair  and  the  fifth  pair  to  the  ex- 

*  Meckel,  in  his  description  of  the  third  division  of  the  5th  pair, 
follows  Eustachius  and  Albinus  in  subdividing  this  nerve  into  two 
distinct  sets  of  branches.  W^en  it  has  passed  through  the  foramen 
ovale  it  is  divided  into  two  portions,  the  Anterior  and  Posterior 
branches,  or,  as  Meckel  describes  them,  the  Superior  and  Inferior. 
The  former  split  at  once  into  many  separate  branches,  while  the 
latter,  the  larger  nerve,  forms  the  continued  descending  portion  of 
this  third  division.  Meckel  enumerates  as  belonging  to  the  Superior 
Ramus,  1.  The  Massetericus.  2.  Temporalis  profundus  exterior, 
d.  Temporalis  profundus  interior.  4.  Buccinatorius.  5.  Pterygoideus. 
The  latter,  or  Inperior  Ramus,  after  giving  off  branches  to  join  those 
of  the  Superior,  is  composed  of  three  principal  branches:  1.  Max- 
illaris  inferior.  2.  Lingualis  seu  gustatorius.  3.  Temporalis  super- 
ficialis.  See  Meckel,  de  Quintp  P&re  Nervorum.  Sect.  v.  torn,  1 . 
Ludwig. 

t  It  is  interesting  now  to  find,  that  Paletta  suggested  what  I  have 

proved  to  be  true, — that  the  anterior  portion  of  the  fiftli  pair  bestowed 

voluntary  motion  on  the  muscles  of  the  jaw.     Speaking  of  the  nervi 

croiaphiHci  et  buccincUorii  he  says,  ^'  illud  tamen  videtur  certum  pree- 

'*  cipuam  eorum  actionem  esse  in  partes  a  voluntate  motas:  quum 

'*  rami  inserantur  in   musculos  temporalem,  masseterem,  buccina- 

^  torem,    labiales    et    pterygoideos,   quorum  pr^ecipue   voluntariis 

^  maxillae  inferioris  famulantur."   He  even  supposes  that  trismus  is 

an  affection  of  this,  nerve.     He  confesses,  however,  that  he  cannot 

understand  what  may  be  the  function  of  the  other  division  of  this 

nerve,  or  why  it  should  differ  from  the  other  in  having  a  ganglion 

upon  it.    This  difference  will  always,  he  says,  be  a  source  of  obscu- 

nty  in  studying  the  functions  of  these  two  divisions.     And  it  may 

here  be  observed,  that  proceeding  in  the  same  course  as  Paletta  dia, 

it  was  impossible    for  the  ingenuity  of  man  to  discover  the  true 

functions  of  the  two  roots  of  this  nerve.   Paletta  was  convinced  that 

the  anterior  division  was  a  motor  nerve,  because  he  saw  that  it  was 

distributed  to  muscles :  but  by  the  same  reasoning  he  must  have 

also  inferred  that  the  posterior  portion,  which  has  the  ganglion  upon 

it,  was  in  like  manner  for  bestowing  motion,  since  he  must  have 

seen  that  it  was  distributed  freely  to  the  muscles.     My  conclusive 

experiments  were  suggested  by  my  views  of  the  spinal  nerves. 
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teiTial  muscles  of  the  face,  and  when  we  take  into 
consideration  that  the  division  ot'  the  seventh  nerve 
cuts  off  all  power  of  moving  the  muscles  of  the  face, 
a  questioa  may  very  naturally  occur.  If  dividing  the 
muscular  nerves  is  attended  with  loss  of  motion  in  the 
muscle,  what  is  the  use  of  the  sensitive  nerves  which 
are  given  to  these  same  muscles,  seeing  they  confer 
no  power  of  motion  ?• 

We  now  attend  more  particularly  to  the  two  greater 
divisions  of  this  nerve,  after  the  nerve  has  passed  the 
pterygoid  muscles,  viz.  the  proper  maxillary  nerve  which 
passes  into  the  lower  jaw,  and  the  gustatory  or  lingual 
nerve.  Close  to  the  junction  of  the  anterior  with  the 
posterior  'root  two  hranches  come  off,  which  run  in  a 
parallel  direction  towards  the  condyle  of  the  jaw  :  they 
unite  and  then  give  off  branches  j  two  of  these,  or  some- 
times three,  combine  with  the  portio  dura  when  it  is 
passing  over  the  ramus  of  the  jaw-bone — another  goes 
to  supply  the  outer  ear,  and  a  considerable  branch 
passes  upwards  to  the  temple  ;  this  is  the  nervus  tempo- 
ralis superficialis,  seu  auricularis.  There  is  a  nerve 
arising  nearly  from  the  same  part,  but  a  little  lower, 
which  passes  down  alongside  of  the  maxillary  nerve  ;  it 
leaves  this  nerve  when  about  to  enter  into  the  foramen 
in  the  lower  jaw-bone,  and  is  finally  distributed  to  the 
mylo-hyoideus  and  anterior  portion  of  the  digastric 
muscle,  which  open  the  mouth  by  drawing  down  thejaw. 
The  GUSTATORY  NERVE  is  the  division  which  descends 
to  the  tongue.  Immediately  after  its  separation  from 
the  nerve  of  the  lower-jaw,  it  is  joined  by  the  chorda 
tympani  ;  or,  perhaps,  we  should  rather  say,  a  branch 
of  this  nerve,  by  traversing  tlie  petrous  portion  of  the 
temporal  bone  in  a  retrograde  direction,  unites  itself 
with  the  portio  dura  of  the  seventh  pair,  as  it  is  passing 
through  the  ear.  This  nerve  being  seen  passing  across 
the  tympanum  is  the  reason  that  it  is  called  chorda 
TYMPANi.  It  is  commonly  described  as  going  along 
the  Eustachian  tube ;  we  ought  rather  to  say,  in  the 


*  This  IB  the  (irBt  idea  which  suggested  the  paper  in  the  Trans- 
actions of  the   Royal    Society,  entitled    "  On  the  Nervous  Circle 
which  connects  the  Voluntary  Muscles  with  the  Brain.'' 
K  k3 
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groove  of  the  bone  under  that  passage.  Arriving  in 
the  cavity  of  the  tympanum,  it  runs  across,  and  joins 
the  portio  dura  before  its  exit  by  the  stylomastoid 
foramen.  The  gustatory  nerve,  proceeding  obliquely 
downward,  sends  off  twigs  to  the  salivary  glands  and 
muscles,  situated  betwixt  the  jaw-bone  and  tongue. 
Where  it  is  passing  by  the  side  of  the  sublingual 
gland,  it  gives  out  some  filaments  which  form  a  small 
GANGLION,  from  which  branches  penetrate  the  sub- 
maxillary and  sublingual  glands.  The  trunk  then 
proceeds  onward  betwixt  the  sublingual  gland  and  the 
musculus  hyo-glossus ;  several  twigs  are  sent  off,  which 
form  a  kind  of  plexus  amongst  the  muscles  and 
salivary  glands  * ;  and,  communicating  with  the  ninth 
pair  of  nerves,  are  distributed,  finally,  to  the  gums 
and  membrane  of  the  mouth. 

The  gustatory  nerve  terminates  in  a  lash  of  nerves, 
which  sink  deep  into  the  substance  of  the  tongue, 
betwixt  the  insertion  of  the  stylo  and  genio-glossal 
muscles.  These  pass  to  the  papillae  on  the  tip  and 
edges  of  the  tongue.  The  sense  of  taste,  the  im- 
pression of  which  is  received  upon  this  nerve,  is  seated 
in  the  edge  and  anterior  part  of  the  tongue. 

The  proper  lower  maxillary  nerve,  which  enters  into 
the  lower  jaw-bone,  sometimes  called  mandibtdO'labraliSp 
passes  downward  in  an  oblique  direction  to  the  groove 
of  the  lower  jaw-bone.  Before  this  nerve  enters  the 
canal  of  the  bone,  that  nerve  passes  off  which  is  distri- 
buted to  the  muscles  which  open  the  mouth  by  draw- 
ing down  the  jaw :  viz.  the  mylo-hyoideus  and  digas- 
tricus.  The  nerve  then  entering  the  bone,  runs  its 
course  all  the  length  of  the  lower  jaw  within  the 
bone,  and  comes  out  at  the  mental  hole.  In  this 
course  it  gives  branches  which  enter  the  roots  of  the 
teeth,  and  accompany  the  branches  of  the  arteries. 
When  this  lower  maxillary  nerve  has  escaped  from  the 
mental  hole,  it  divides  into  two  branches  upon  the 
chin ;  one  of  these  is  distributed  to  the  orbicularis 
and  depressor  angulioris,  and  to  the  skin  and  glands 
of  the  lips  ;  the  other  to  the  depressor  labii  inferioris 
and  integuments,  and  forms  a  kind  of  plexus,  which 

*  Plexus  gangliformis.     Scarpa. 
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surrounds  the  lips.  These  nerves  are  also  connected 
with  the  wide  spreading  branches  of  the  portio  dura 
of  the  seventh  pair  ;  and  they  are  the  lowest  branches 
of  the  facial  nerves,  and  the  last  enumerated  of  the 
intricate  branches  of  the  fifth  pair. 

In  recapitulating  the  branches  of  the  fifth  nerve,  it 
is  only  necessary  to  say,  that  it  goes  eveiy  where  to  the 
head  and  face,  externally  and  internaflyj  that  it  is 
universally  the  nerve  of  common  sensibility;  that  it 
possesses  also  some  peculiar  sensibilities,  being  the 
gustatory  nerve,  and  aJso  giving  peculiar  sensibility  to 
the  surface  of  the  eye  ;  finally,  that  it  is  the  nerve  of  the 
muscles  of  the  jaw.  On  exciting  the  root  of  the  fifth 
pair  of  an  ass  recently  killed,  the  jaws  were  made  to 
snap  violently ;  and  on  dividing  the  fifth  in  another  ass, 
the  jaw  fell  down,  die  muscles  being  incapable  of 
closing  the  jaw.  On  attempting  to  excite  the  muscles 
of  the  eye  by  galvanism  sent  through  the  fifth  pair,  the 
rausclesof  the  jaw  only  were  affected. 

Professor  Boch  of  Leipsic,  and  M.  Cloquet  of  Paris, 
in  prosecuting  the  minute  anatomy  of  the  sympathetic 
nerve,  have  described  a  small  ganglion  lying  on  the 
carotid  artery,  where  it  has  just  entered  within  the 
skull.  This  my  pupils  have  frequently  shown  to  me, 
and  we  find  it  described  by  Willis."  From  the  dissec- 
tion of  those  nerves,  in  the  larger  animals,  it  appears 
quite  an  error  to  suppose  that  the  principal  connection 
between  the  nerves  of  the  head  and  the  sympathetic  is 
through  the  sixth  pair.  For  this  small  ganglion  is  a 
centre  from  which  nerves  can  he  traced  to  the  ophthal- 
mic division  of  the  fifth,  the  sixth,  and  thesympathetic.t 

•  Alter  superior  ideinque  major  Paris  quinti    ramus,   sub  dura 
matre  juxta  selliE  turcica:  latus  aliquanlo  spiitio  recta  incedit :  atque 
e  regione  GlandulK  pituitaris  ca 
elargitur   dein  nervo  scxti   Paris 
modo  unum,  modo  duns  remiltit, 
sexti  Paris  reflcxo,  uniti,  nervi  intercostal  is  radicem, 

firinium    constituunt.      Willisii    Opera    Omnia,    cap. 
it.  A.  i  ft. 

f  iThe  anatomy  and  physiology  of  the  third  division  of  the  fifth 
nerve  are  fully  treated  of  in  a  paper  of  the  Author's,  sent,  in  the  pre* 
sent  session,  to  the  Royal  Society. 
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THE    SIXTH    PAIR    OF   NERVES;    ABDUCENTES^    OR 

MOTORES   EXTERNI. 

The  nerve  of  the  sixth  pair,  as  we  have  seen,  arises 
betwixt  the  tuber  annulare  and  the  corpus  pyramidale. 
Advancing  forwards  and  upwards,  sometimes  above 
and  sometimes  beneath  the  branches  of  the  basils 
artery,  it  penetrates  the  dura  mater  by  the  side  of  the 
basilar  sinuses.  It  then  passes  by  the  side  of  the  carotid 
artery,  and  through  the  cavernous  sinus.  Here  it  gives 
off  filaments,  which,  clinging  to  the  carotid  artery, 
descend  with  it  until  they  are  joined  by  a  branch 
of  the  Fifth  Pair.  These  together  form  what  was 
formerly  considered  the  origin  of  the  great  sympa- 
thetic nerve.  It  has  been  disputed  whether  a  branch 
is  given  out  from,  or  received  into,  the  sixth  nerve ; 
and  in  the  description  of  the  sixth  pair,  we  might  say, 
with  reason,  that  as  it  passes  the  carotid  artery,  it 
receives  one  or  more  nerves  which  come  up  through 
the  carotid  hole,  and  encircle  the  artery.*  The  sixth 
nerve  enters  the  orbit  by  the  foramen  lacerum,  with 
the  third  and  fourth  nerves  and  first  branch  of  the  fifth. 
It  pierces  the  abductor  muscle  of  the  eye  before  it  is 
finally  distributed  to  its  substance. 

It  is  with  particular  pleasure  that  I  have  here  to 
refer  again  to  our  celebrated  countryman,  Willis,  whose 
minute  knowledge  of  anatomy  cannot  be  sujfficiently 

*  Prochaska  hesitates  to  say  whether  the  sixth  pair  gives  ofF 
the  sympathetic  nerve  as  one  of  its  branches,  or  the  Sjnmpathetic 
only  forms  a  connection  with  the  sixth.  Yet  in  describing  tab.  ii. 
fig.  5, 6,  De  Structura  Nervorum,  he  points  out  two  twigs,  an  anterior 
and  a  posterior  one,  which  join  the  sympathetic  and  the  sixth  pair, 
and  he  remarks  that  the  sixth  becomes  a  little  thicker  after  this 
junction.  Scemmerring  is  more  decided  in  giving  if  as  his  opinion 
that  the  sympathetic  sends  up  these  twigs  to  be  added  to  the  sixth 
pair :  "  Nervo  sympathetico  surculum  istum  non  praebere  sed  ab 
**  illo  accipere  satis  patet,  partem  enim  inter,  qua  surculus  adest, 
**  et  musculi  oculi  abductorem  crassior  videtur  quam  pone  dictam 
**  partem,  quod  surculo  nervi  petitoque  augeri  demonstrat.  Alios 
"autem  color  est  et  habitus  nervi  sexti ;  fila  enim  nervi  sexti 
«  i""?^  «unt,  fusciora,  minusque  perlucida  filis  sympathetici  nervi. 
4*  «1S!SL®'**°*  nervus  sextus  cinctus,  extra  quam  filum  nervi  sym- 
•*  prthetic,  accediu-    Scemmerring,  Fab.  Hum.  Corp.  torn,  i v.     ^ 
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admired.  He  describes  a  brancli  of  this  sixth  nerve 
going  to  the  retractor  oculi  of  brutes.  "Wlien  we  con- 
aider  the  office  of  the  retractor  oculi  to  be  the  protru- 
sion of  the  /law,  it  suggests  to  us  a  reason  why  the 
sixth  nerve  should  go  to  the  external  rectus :  for  the 
direction  of  that  muscle  is  such,  that  in  its  action  it 
must  draw  the  eye-ball  towards  the  os  planum,  and 
assist  the  retractor  oculi  in  thrusting  out  the  haw.  If 
it  be  said,  what  then  is  its  use  in  the  human  eye  ?  we 
may  allege,  that  it  is  for  the  same  purpose ;  that  is,  to 
draw  the  eye  when  painfully  excited  towards  the  os 
planum,  and  so  thrust  out  the  semilunar  fold  and 
caruncula  lacrymalis.  In  matter  of  fact,  the  carun- 
cula  and  membrane  are  thrust  out,  however  we  may 
explain  it ;  for  if  the  eye-lids  be  kept  forcibly  apart, 
and  an  attempt  be  made  to  wink,  as  if  a  mote  were  in 
the  eye,  the  membrana  semilunaris  and  caruncula 
lacrymahs  are  brought  forward  over  the  eye  so  as  to 
make  no  bad  representation  of  the  haw.  Soeramerring 
describes  the  sixth  arising  in  two  roots,  an  external  and 
an  internal  portion.  Vicq  d'Azyr  and  Scarpa  describe 
an  external  larger  and  internal  smaller  portion  consti- 
tuting the  roots  of  this  nerve. 

It  has  been  presumed  that  the  sixth  nerve  does  not 
give  off  the  sympathetic  nerve,  but  receives  those 
branches  from  it,  because  the  sixth  ner\e  is  larger 
betwixt  this  point  and  its  distribution  in  the  orbit,  than 
betwixt  the  same  point  and  its  origin  from  the  brain.  ■ 
But  I  conceive,  that  this  enlargement  of  the  sixth  pair 
is  not  altogether  owing  to  such  a  junction;  but  that, 
on  the  contrary,  the  nerve  naturally  swells  out  when  it 
enters  the  sinus,  not  from  being  soaked  in  the  blood  of 
the  sinus,  but  from  its  having  additional  investing  coats, 
or  from  the  coats  being  strengthened  in  order  to  prepare 
the  nerve  for  its  passage  through  the  sinus. 

Again,  that  the  sympathetic  nerve  sends  up  those 
branches  to  join  the  sixth,  has  been  presumed  from  the 
effects  of  experiments  on  brutes  in  which  tlie  sympa- 
thetic nerve  has  been  cut  or  bruised.  Inflammation 
and  heaviness  of  the  eye  has  been  observed  to  result 
from  these  experiments.  This  would  infer  a  relation 
with  the  fifth  rather  than  with  the  sixth. 
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We  shall  probably  cease  to  dispute  this  point,  when 
we  consider  the  relations  and  use  of  the  sympathetic 
nerve. 

The  sympathetic  nerve  may  be  defined,  a  tract  of 
medullary  matter,  passing  through  and  connecting  tlie 
head  and  neck,  tlie  viscera  of  the  thorax,  abdomen, 
and  pelvis,  into  one  whole.  The  sympathetic  ner\-e  is 
singular  in  this,  that  it  takes  no  particular  origin,  but 
has  innumerable  origins,  and  a  universal  connection 
with  the  other  ner\es  through  all  the  trunk  of  the 
body.  Many  of  the  viscera  to  which  it  is  distributed 
are  »-ntirely  independent  of  the  will,  and  have  functions 
to  perform  too  essential  to  life  to  be  left  under  the  in- 
fluence of  the  will.  The  sympathetic  nerve  may  be  thus, 
as  it  were,  a  system  within  itself,  having  operations  to 
perform  of  which  the  mind  is  not  conscious  ;  whilst 
the  extent  of  its  connections  occasion,  both  in  health 
and  disease,  sympathetic  affections  not  easUy  traced. 

It  is  impossible  seriously  to  consider  the  sixth  nerve 
as  giving  the  origin  to  the  sympathetic  in  any  otlier 
light  than  as  such  an  expression  may  be  subservient 
to  arrangement,  description,  and  general  enumeration 
of  the  nerves  ;  —  a  thing  most  necessary  in  so  intricate 
a  piece  of  anatomy.  The  character  of  the  sympatlietic 
nerve  (or,  I  believe  I  should  say,  sympathetic  system 
of  nerves,)  is  that  of  having  ganglions  formed  upon 
Jt ;  —  and  thus  the  ganglions  in  the  sockets  of  tlie  eyes, 
in  the  fossa;  of  the  jaws,  and  every  where,  whether  within 
or  without  the  head,  are  to  me  proofs  of  the  synipa- 
thetic  nerve  extending  its  connections  to  such  parts. 

OF   THE    SEVENTH    PAIR    OF    NERVES.  ^^M 

The  nerves  of  the  seventh  pair  consist  each  of  tw«l^| 
fasciculi,  which  arise  together,  and  pass  into  the  fora-"^ 
men    auditorium   internum.*       But  these  portions  do 
not  pass  through  the  bone  in  union  ;   for  the  anterior 
and  lesser  fasciculus  is  a  muscular  nerve,  which  passes 
nerv',!^    r^J^';*^'''''  ^""^  '^  invested,  like  the  common 

^f^sot  the  body,  with  strong  coats.    It  is   therefore 

"iini  be  considered  b 


P         ^ 


-twijU^H 
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called  the  portio  dura.  •  The  more  posterior  fasci- 
culus is  the  auditory  nerve,  and  is  distributed  to  the 
organ  within  the  pars  petrosa  of  the  temporal  bone ; 
and  in  distinction  it  is  called  the  portio  mollis. 

The  portio  dura,  or  servus  communicans  fa- 
cialis, or  hespiratory  nerve  of  the  FAtE.  This 
is  the  grand  motor  and  respiratory  nerve  of  the  face. 
When  divided  all  motions  but  those  of  the  jaws  cease, 
and  more  especially  all  consent  of  the  muscles  of  the 
face  with  the  actions  of  respiration  are  cut  off'  by  the 
loss  of  this  nerve.  The  portio  dura,  in  passing  from 
the  brain  to  the  internal  auditory  foramen,  is  lodged 
in  the  fore  part  of  the  auditory  nerve,  as  in  a  groove. 
When  it  leaves  the  auditory  nerve,  it  passes  on  through 
the  bone,  and  emerges  on  the  side  of  the  face  through 
the  stylomastoid  foramen  at  the  root  of  the  styloid 
process,  so  as  to  come  out  betwixt  tlie  lower  jaw  and 
the  ear,  covered,  of  course,  by  the  parotid  gland. 
The  portio  dura,  while  passing  through  the  canal  of 
the  temporal  bone  (wliich  is  the  aqueduct  of  Fallopius), 
gives  off  a  branch  wiiich  unites  with  the  Vidian  nerve 
of  the  6flh  pair:  or  rather,  we  may  conclude  with  the 
best  authors,  that  it  receives  a  brancli  which  comes 
retrograde  from  the  vidian  nerve,  passing  through  the 
small  hole  on  the  anterior  surface  of  the  petrous  part 
of  tlie  temporal  bone.  The  portio  dura,  when  it  has 
proceeded  onwards  by  the  side  of  the  tympanum,  gives 
off  one  or  more  very  minute  branches  to  the  muscles 
within  the  tympanum,  which  give  motion  to  the  small 
bones  of  the  ear.  A  little  iiirther  on,  this  nerve  gives 
off  a  more  remarkable  branch,  whicli,  passing  across 
the  tympanum,  is  called  cuohda  ttmpani.  This  is 
the  branch,  which,  as  we  formerly  mentioned,  joins  the 
gustatory  branch  of  the  lower  maxillary  nerve.  The 
chorda  tympani  passes  into  the  tympanum  by  the  hole 
in  the  pyramid  :  it  takes  its  course  on  the  membrane 
betwixt  the  long  process  of  the  incus  and  the  handle 
of  the  malleus ;  it  is  then  received  into  a  groove  of 
the  bone;  it  passes  by  the  side  of  the  Eustachian  tubej 

*  Galen  Jivided  all  the  nerves  of  the  brain  into  those  two  classes, 
moUig  and  dura  ;  of  which  tlic  first  were  those  of  the  senses,  the 
liittcr  the  moiores  corporis. 
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and,  after  enlarging  considerably,  it  is  united  with  the 
gustatory  nerve,  as  described. 

When  the  portio  dura  has  escaped  from  the  stylo- 
mastoid foramen,  but  is  yet  behind  the  condyle  of  the 
lower  jaw,  and  under  the  parotid  gland,  it  gives  ofl^ 
1st,  The  posterior  auris.  This  has  connection  with 
the  first  cervical  nerve,  and  passing  up  behind  the  ear, 
it  is  connected  with  the  occipital  branches  of  the  third 
cervical  nerve.  2d,  The  nervus  stylo-hyoideus  to  the 
styloid  muscles,  and  here  it  unites  with  the  sympathetic. 
Sd,  A  branch  which  supplies  the  deep  muscles,  and 
joins  the  laryngeal  branch  of  the  eighth  pair. 

The  portio  dura,  rising  through  the  parotid  gland, 
spreads  out  in  three  great  divisions ;  and,  where  it 
divides,  the  membranes  connecting  the  divisions  are 
like  webs  between  the  toes,  and  this  has  acquired  for 
this  division  the  name  pes  anserirms.  Here  it  is  joined  by 
branches  of  the  third  division  of  the  fifth  nerve,  and  a 
sort  of  plexus  is  formed,  so  that  ansa^  or  rings  charac- 
terise this  part  of  the  nerve. 

1.  An  ASCENDING  BRANCH  dividcs  iuto  three  tem- 
poral or  jugal  nerves  ;  so  called,  because  they  ascend 
upon  the  jugum,  or  zygomatic  process,  to  the  oc- 
cipito-frontalis  muscle.  Two  orbitary  nerves,  which, 
passing  up  to  the  orbicularis  muscle,  branch  upon  it 
and  inosculate  with  the  extremities  of  the  fifUi  pair. 
A  small  nerve  enters  the  orbit  by  foramina  in  the  malar 
bone.  These  branches  of  the  portio  dura  to  the  muscles 
of  the  eye-lids  are  the  sole  movers  of  the  muscles  here ; 
and  if  they  be  destroyed  by  tumor,  abscess,  or  the  knife, 
the  eye-lids  remain  open  and  the  eye-ball  exposed. 

2.  The  SUPERIOR  FACIAL  division  of  this  neirve  passes 
out  from  the  upper  part  of  the  parotid  gland,  across  the 
face,  to  the  cheek  and  orbicularis  muscle  of  theeye.  The 
MIDDLE  FACIAL  NERVE  passcs  from  uudcr  the  risorius 
Santorini;  it  goes  under  the  zygomatic  muscle,  and 
encircles  the  facial  vein;  it  sends  branches  forward 
to  the  muscles  of  the  nostril,  to  the  lips,  and  upwards  to 
the  eye-lids,  and  to  unite  with  the  infra-orbital  nerve. 
Its  branches  join  the  buccinatorius  or  masticatory 
(iivision  of  the  fiflji  nerve.  There  is  an  inferior 
•ACIAL  NERVE,  which  comcs  out  from  the  lower  part 
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of  the  parotid  gland,  passes  over  the  angle  of  the  jaw, 
and  is  distributed  to  those  fibres  of  tlie  platysma 
myoides  which  stretch  up  upon  the  face,  and  to  the 
risorius  Santorini:  it  passes  on  to  the  angle  of  the  lips, 
and  is  distributed  to  their  depressor  muscle.  Betwixt 
those  facial  ner\-es  there  are  frequent  communications, 
while  they  are  at  the  same  time  united  with  the  ex- 
tremities of  several  branches  of  the  fifth  pair  before 
piercing  the  substance  of  the  muscles. 

3.  The  DESCEXDiNG  DRAMCHES  pass  along  the  margin 
of  the  jaw,  down  upon  the  neck,  and  backward  upon 
the  occiput.  Thus  we  see  that  the  portio  dura  is  well 
named  the  communicating  nerve  of  the  face.  It  is 
distributed  to  the  side  of  the  face,  head,  and  upper 
part  of  the  neck :  it  unites  its  extreme  branches  with 
those  of  the  three  great  divisions  of  the  fifth  pair,  with 
the  eighth  and  ninth,  with  the  accessory  of  the  eighth 
pair,  with  the  second  and  third  cervical  nerves,  and 
with  the  sympathetic.  From  those  various  connections 
the  portio  dura  has  also  been  called  the  lesser  sympa- 
thelic.  The  connection  of  the  nerves  of  the  face, 
throat,  and  neck,  with  the  nerves  of  respiration,  affords 
one  of  the  most  curious  subjects  of  inquiry  as  con- 
nected  with  expression.  • 

(The  PORTIO  MOLLIS  of  the  seventh  pair  of  nerves  is 
the  acoustic  or  auditory  nerve,  which  shall  be  con- 
sidered in  a  more  particular  manner  when  we  describe 
the  organ  of  hearing.) 

In  the  Appendix  to  the  new  edition  of  the  Exposi- 
tion of  the  tfystem  of  the  Nerves,  the  reader  will  find 
abundant  cases  demonstrative  of  the  truth  of  the 
author's  opinions.  In  the  time  that  has  elapsed  since 
the  appearance  of  the  papers  in  the  Transactions  of  the 
Royal  Society,  the  consultations  on  this  subject  have 
so  multiplied,  as  to  enable  him  to  give  cases  of  injuries 
both  of  the  seventh  and  fifth  nerve,  and  also  of  dis- 
eases of  these  nerves,  which  leave  nothing  to  be  desired 
for  proving  their  distinct  uses. 

*  This  opiaioD  I  bee  leave  to  let  remaia  as  in  former  edition*, 
as  implying  my  conviction  of  the  importance  of  those  nerves  which 
I  have  since  proved. 
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OF  THE  RESPIRATORY  NERVES;  MORE  PARTICU- 
LARLY, VIZ.  THE  GLOSSOPHARYNGEAL  NERVE,  PAR 
VAGUM,  SPINAL  ACCESSORY,  DIAPHRAGMATIC 
NERVE,   AND   EXTERNAL  RESPIRATORY  NERVE. 

ORIGINS    OF    THE    RESPIRATORY   NERVES* 

The  nerves  on  which  the  assodated  actions  of  respi- 
ration depend,  and  which  have  been  proved  to  belong 
to  this  system  by  direct  experiment  and  the  induction 
from  anatomy,  arise  very  nearly  together.  Their  origins 
are  not  in  a  bundle  or  fasciculus,  but  in  a  line  or  series^ 
and  from  a  distinct  column  of  the  spinal  marrow.  Be- 
hind the  corpus  olivare,  and  anterior  to  that  process 
which  descends  from  the  cerebellum,  the  corpus  resti- 
formey  a  convex  strip  of  medullary  matter^  may  be 
observed ;  and  this  convexity,  or  fasciculus,  or  virgay 
may  be  traced  down  the  spinal  marrow,  betwixt  the 
sulci,  which  give  rise  to  the  anterior  and  posterior 
roots  of  the  spinal  nerves. 

This  portion  of  medullary  matter  is  narrow  above 
where  the  pons  Varolii  overhangs  it  It  expands  as  it 
descends ;  opposite  to  the  lower  part  of  the  corpus 
olivare  it  has  reached  its  utmost  convexity,  after  which 
it  contracts  a  little,  and  is  continued  down  the  lateral 
part  of  the  spinal  marrow. 

From  this  track  of  medullary  matter,  on  the  side  of 
the  medulla  oblongata^  arise  in  succession,  from  above 
downwards,  the  fourth  nerve  ;  the  portio  dura  of  the 
seventh  nerve ;  the  glosso-pharyngeal  nerve ;  the  nerve 
of  the  par  vagum  ;  the  nervus  ad  par  vagum  accessorius  ; 
the  phrenic,  and  the  external  respiratory  nerves. 

It  is  probable  that  the  branches  of  the  intercostal 
and  lumbar  nerves,  which  influence  the  intercostal 
muscles  and  the  muscles  of  the  abdomen  in  the  act  of 
respiration,  are  derived  from  the  continuation  of  the 
same  cord  or  slip  of  medullary  matter.  Nor  will  it 
escape  observation,  that  the  nerves  called  phrenic  and 
external  respiratory,  though  coming  out  with  the  cer- 
vical nerves,  do,  in  all  probability,  take  their  origin 
from  the  same  portion  of  the  medulla  spinalis  with  the 
accessory  nerve. 
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The  intercostal  nerves,  by  their  relations  with  the 
medulla  oblongata,  are  equal  to  the  performance  of 
respiratiou,  as  it  regards  the  office  of  the  lungs ;  but 
they  are  not  adequate  to  those  additional  functions 
which  are,  in  a  manner,  imposed  upon  the  respiratory 
apparatus,  when  they  are  brought  to  combine  in  other 
offices. 


OF   THE    MUSCLES   OF   THE   TRUNK   WHICH   AIIE     BHOUGHT 
IN  AID  OF  THE  COMMON  RESPIttATORY  MUSCLES. 

If  we  look  Upon  the  frame  of  the  body,  for  the 
purpose  of  determining  which  are  the  mu.scles  best 
calculated  to  assist  in  the  motions  of  the  chest  when 
there  is  an  increased  or  excited  action,  we  shall  have 
little  difficulty  in  distinguishing  them,  and  we  shall 
have  as  little  hesitation  in  assigning  a  use  to  the  nerves 
which  supply  these  muscles  exclusively.  For  these 
nerves  have  the  same  origin  :  they  take  an  intricate 
course,  threading  and  passing  betwixt  other  nerves 
and  otiier  muscles,  to  be  entirely  given  to  the  muscles 
which  heave  the  chest. 

In  this  enquiry  it  is  necessary  to  observe,  that  the 
life  of  animals  is  protected  by  a  particular  sense,  which 
gives  rise  to  an  instinctive  motion  of  tlrawing  the 
breath,  and  by  which  the  chest  is  suddenly  and  power- 
fully expanded  on  exertion  or  alarm.  The  start,  on 
sudden  alarm,  is  accompanied  with  a  rapid  expansion 
and  rising  of  the  chest  j  and  the  voice,  at  such  a  mo- 
ment, is  produced  by  suddenly  inhaling,  and  not  by 
expiration ;  and  this  expansion  of  the  chest  combines 
with  the  preparation  for  flight  or  defence,  since  the 
extension  of  the  muscles  lying  on  the  breast  and  back 
is  produced  by  this  motion,  and  since  they  are  thereby 
rendered  more  powerfid  in  their  influence  upon  the 
arms  or  anterior  extremities.  It  cannot  escape  ob- 
servation, that  oppression  and  difficulty  ot  breathing  is 
exhibited  in  gasping  and  ibrcible  inspiration,  m  drawmg 
the  breath,  not  in  throwing  it  out.  t       f    i 

Accordinffly,  when  we  examine  the  trunk  ot  tic 
human  body,  we  have  no  difficulty  in  distinguishing  the 
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muscles  most  capable  of  raising  the  chest ;  and  these^ 
in  effect,  we  see  powerfully  influenced  in  deep  inspi- 
ration, whether  the  action  be  voluntary,  as  in  speech, 
or  involuntary,  as  in  the  last  efforts  of  life,  when  sense 
is  lost  They  are  the  mastoid  muscle,  the  trapezius, 
the  serratus  magnus,  and  the  diaphragm. 

1.  Sterno-cleido-mastoideus. — ^This  muscle,  by  its 
attachment  to  the  sternum  or  breast-bone,  raises  or 
heaves  the  chest ;  and  the  operation  of  this  muscle  is 
very  evident  in  all  excited  states  of  respiration,  in 
speaking,  and  still  more  in  singing,  coughing,  and 
sneezing.  But  there  is  something  necessary  to  the  full 
effect  of  this  muscle  on  the  chest ;  for  otherwise  it  will 
be  a  muscle  of  the  head,  and  not  of  the  chest 

2.  The  TRAPEZIUS  must  fix  the  head  or  pull  it  back- 
wards before  the  mastoideus  can  act  as  a  respiratory 
muscle,  and  how  they  are  combined  we  shall  presently 
see.  The  position  of  the  head  of  the  asthmatic  during 
the  fit,  as  well  as  the  posture  of  the  wounded  or  the 
djdng,  prove  the  influence  of  the  upper  part  of  the 
trapezius  in  excited  respiration. 

The  trapezius  has  a  still  more  powerful  and  impor- 
tant influence  in  respiration  when  the  action  rises  above 
the  ordinary  condition ;  and  that  is,  by  drawing  back 
the  scapula,  to  give  the  necessary  effect  to  the  action  of 
the  serratus  magnus. 

3.  The  SERRATUS  MAGNUS  ANTicus  being  extended 
over  the  whole  side  of  the  chest,  and  attached  in  all 
the  extent  from  the  second  to  the  ninth  rib,  is  very 
powerful  in  raising  the  ribs ;  but  it  cannot  exert  this 
power  independently  of  the  trapezius,  since,  without 
this  combination,  its  force  would  be  exerted  in  moving 
the  scapula,  and  not  the  ribs ;  unless  the  scapula  be 
fixed,  or  pulled  back  by  the  trapezius^  the  serratus  is 
not  a  muscle  of  respiration. 

In  this  manner  do  these  three  powerful  muscles  hang 
together  in  their  action,  combining  with  the  diaphragm 
to  enlarge  the  cavily  of  the  chest  in  all  its  diameters. 

.The  course  of  our  inquiry  leads  us  to  ask.  Are  these 
"^*^8  privileged  above  others  by  any  peculiarity  of 
^^^^  ?     And  the  answer  is  plain  :  To  these  muscles 
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alone,  are  the  nerves,  which  I  am  about  to  call  respi- 
ratory nerves  of  the  chest,  distributed. 

ANATOMY     OF    THE     HESPIRATOIIY     NERVES    OF    THE    PAR 
VAC.UM. 

The  PAR  VAGUM,  or,  as  we  are  to  describe  it,  nert'us 
vagus,  is  one  of  three  nerves  which  Willis  describes 
as  the  eighth  pair  of  nerves,  viz.  ner\'us  vagus,  glosso- 
pharyngeus,  and  spinal  accessory.  These  go  out 
through  the  foramen  lacerum,  formed  betwixt  the 
occipital  and  temporal  bone. 


THE    GL0S30-PHABYNGEAL   NERVF. 

Is  the  first  to  be  described.  This  nerve,  parting  from 
its  connection  with  the  par  vagura  and  accessory  nerve, 
perforates  the  dura  mater  separately  from  them,  and, 
in  many  subjects,  passes  through  an  osseous  canal  alto- 
gether distinct.  When  it  escapes  from  the  cranium, 
it  lies  deep  under  the  angle  of  the  jaw,  and  passes 
across  the  internal  carotid  artery  upon  its  outer  side. 
It  is  to  be  seen  by  lifling  the  styloid  muscles,  at 
which  point  it  sends  small  branches  to  the  styloid  and 
digastric  muscles,  and  to  join  the  par  vagum.  It  sends 
also  some  very  small  twigs  down  upon  tlie  internal 
carotid  artery,  some  of  which  join  that  pharyngeal 
branch  "  which  is  formed  from  the  par  vagum  and 
accessory  nerve. 

Several  branches  communicate  with  the  ganglion  and 
plexus  (expansio  plexuosa)  of  the  pharyngeal  nerve, 
and  are  distributed  in  the  superior  constiictor  and  the 
stylo-pharyngeal  muscles. 

The  trunk  of  the  glosso-pharyngeal  nerve,  after 
giving  off  the  nerves  which  pass  in  the  direction  of  the 
internal  carotid  artery,  continues  its  course  attached  to 

•  This  is  a  branch  to  ihe  pharynx,  which  is  formed  by  the  par 
Tagum  and  the  spinal  accessory  of  WilliH.  Al^er  this  nerve  is 
formed,  it  again  forms  connection  with  the  par  vagum.  —  Pain  in 
the  throat  having  been  observed  by  Galen  to  extend  to  the  back, 
Scarpa  explains  it  on  the  ground  of  this  connection  with  the  spinal 
accessory  nerve. 

VOL.   II,  I.  L 
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the  Stylo-glossal  and  stylo-pharyngeal  muscles,  to  which 
it  gives  more  branches,  and  also  to  the  upper  division 
of  the  constrictor  phaiyngis.  A  division  of  the  ex- 
treme branches  of  this  nerve  terminates  in  the  tongue, 
under  the  denomination  of  rami  linguales  phofundj, 

RAMI   LISGUALES  LATERALES,   NERVI  GLOSSO-PHARYXCEr.* 

Amongst  the  branches  of  the  pharyngeal  nen-e  ia  to  be 
enumerated  that  which  turns  back  to  join  the  ninth 
pair  in  its  distribution  to  the  tongue,  t  The  remaining 
branches  of  the  glosso-pharyngeal  nerve  are  distributed 
in  innumerable  filaments  upon  the  pharynx  ;  they  are 
joined  by  branches  from  the  ganglion  of  the  sympa- 
thetic nerve.  A  remarkable  branch  of  this  nerve  goes 
to  the  papillffi,  on  the  surface  of  the  posterior  part  of 
the  tongue  ;  and  it  is  probably  on  the  excitement  of 
this,  that  the  pharynx  and  tongue  are  brought  int^ 
activity  in  swallowing. 

I  consider  the  glosso-pharyngeal  to  be  the  nerve  ^ 
deglutition.      I  have   elsewhere    explained,    that 
act  of  deglutition    is  necessarily  joined  with  that 
respiration. 

PAR  VAGUM. 

The  nervus  vagus  is  the  grand  (^vision:  the  midi 
fesciculus  of  the  three  nerves  composuig  the  eightfi" 
pair.     It  arises  in  filaments  from  that  column    of  the 
lateral   part  of  the  spinal  marrow  which  reaches   up 
[behind  the  corpus  olivare.     In  its  exit  from  the  craniui — 
I  it  is  divided  from  tiie  jugular  vein  by  a  small  partitw 
I  of  bone.     These  filaments,  indeed,  sometimes  pass 
r  separately,  and  join  to  form  the  trunk  of  the  nei 
[  ■when  out  of  the  skull.     Deep  under  the  lowerjaw,  and 
r  the  mastoid  process  of  the  temporal  bone,  the  glosso- 
pharyngeal nerve,  the  par  vagum,  the  spinal  accessor 
the  sympathetic  nerve,  the  porlio  dura  of  the  sevenf 
and  the  upper  cervical  nerves,  are  entangled  in  a 

•  Scarpa.     There  is  then  a  plcxue  formed,  wliich  is  cftlled  1 
Cjrculus  ToDBiltaris  Anderschii.     It  lies  on  ihe  side  and  nearly  4 
the  dorsum  of  the  tongue,  and   lendi  out  some  very  d  " 
tn  the  tonsils. 

f   Sabbatier. 
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which  will  fatigue  the  dissector.  The  par  vaguim,  lying 
behind  the  internal  carotid  artery,  and  as  it  were 
escaping  from  the  confusion  of  the  ninth,  accessory 
and  glosso-pharyngeal  nerves,  descends  and  swells  out 
into  a  kind  of  ganglion.  •  We  now  observe  three 
branches  to  be  sent  off:  The  first  and  second  pharyn- 
geal NERVES,  which  pass  to  the  constrictores  pharyngis 
muscles,  and  the  superior  laryngeal  nerve.  This 
last-mentioned  nerve  is  even  larger  than  the  glosso- 
pharyngeal nerve.  It  is  behind  the  carotid  artery,  and 
passes  obliquely  downward  and  forward.  In  its  progress 
the  principal  branch  passes  under  the  hyo-thyroideus 
muscle,  and  betwixt  the  os  hyoides  and  the  thyroid 
cartilage ;  while  others,  more  superficial,  pass  down, 
and  are  connected  with  the  external  laryngeal,  or 
PHARYNGo-LARVNGEus  ;  which  is  A  nerve  formed  by  the 
sympathetic  and  par  vagum  conjointly.  The  principal 
branch  of  the  internal  laryngeal  nerve  runs  under  the 
hyo-thyroideus,  and  is  distributed  to  the  small  muscles 
moving  the  cartilages.  The  minute  extremities  of  this 
nerve  pass  also  to  the  apex  of  the  epiglottis,  and  the 
glandular  membrane  covering  the  glottis.  We  have,  at 
the  same  time,  to  remark,  a  very  particular  com- 
municating nerve  betwixt  this  internal  laryngeal  nerve 
and  the  recurrent  branch  of  the  par  vagum.  This 
branch  is  described  by  Galen.  The  par  vagum  continues 
its  uninterrupted  course  betwixt  the  carotid  artery  and 
jugular  vein;  it  is  involved  in  the  same  sheath  with 
these  vessels,  but  lies  rather  behind  them.  In  this 
course  down  the  neck,  it  sometimes  sends  back  a  twig 


•  TruncuM  gangtifoTti 
but  it  is  suspected  that 
thetic  nerve. 

Prochaska 


where  it  is  emerging  from  the  skull ; 
cervical  ganglion  of  ihe  sympathetic 
is  giving  off  the  superior  laryngeal  e 
sentation  of  it  in  one  of  his  plates  ;  bu 
a  true  ganglion,  although  he  says  thei 
reddbh  substance  in  it  which  is  found  ii 
Tab.  ii.  de  StrucU  Nerv. 

L  l2 


this  slight  swelling  formed  upon  the  par  vagum. 


ide  the  superior 
lerve,  that  is  about  where  it 
ervc.  There  ia  also  n  repre- 
it  is  in  every  respect  unlike 
e  is  to  be  found  some  of  that 
other  ganglions.    Prochaska, 
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which  unites  with  the  ninth  pair,  and  when  near  the- 
lower  part  of  the  neck,  it  sends  forward  twigs  to  unite 
with  those  from  the  sympathetic  nerve,  which  pass  down 
to  the  great  vessels  of  the  heart,  to  form  the  superior 
cardiac  plexus.  On  the  right  side,  those  nerves  to  the 
great  vessels  are  in  general  given  off  by  the  recurrent 
nerve. 

The  nervus  vagus  now  penetrates  into  the  thorax  by 
passing  before  the  subclavian  artery ;  it  then  splits  into 
two.  The  main  nerve  passes  on  by  the  side  of  the 
trachea,  and  behind  the  root  of  the  lungs  ;  while  the 
branch,  on  the  right  side,  turns  round  under  the  arteria 
innominata,  and  on  the  left,  under  the  arch  of  the  aorta^ 
and  ascends  behind  the  trachea  to  the  larynx. 

This  ascending  branch  of  the  par  vagum  is  the 
RECURRENT  NERVE.  On  the  right  side  it  is  sometimes, 
double.  It  ascends  behind  the  carotid  artery,  and 
sometimes  is  thrown  round  the  root  of  the  thyroid 
artery.  On  the  left  side,  this  nerve,  from  its  turning 
round  the  arch  of  the  aorta,  is  much  lower  than  on  the 
right,  it  gives  off  filaments  which  go  to  the  lower  cardiac 
plexus,  after  having  united  with  the  branches  of  the 
sympathetic.  Under  the  subclavian  of  the  right  side, 
also,  there  are  sent  branches  from  the  recurrent  to  the 
cardiac  plexus ;  and  on  both  sides  there  pass  branches 
of  communication  betwixt  the  sympathetic  nerve  and 
the  recurrent.  When  the  recurrent  nerve  has  turned 
round  the  artery,  it  ascends  in  a  direction  to  get  behind 
the  trachea,  and  here  it  lies  betwixt  the  trachea  and 
oesophagus.  It  now  sends  off  many  branches  to  the 
back  and  membranous  part  of  the  trachea  which  pierce 
this  posterior  part,  to  supply  the  internal  membrane.  It 
gives  also  branches  to  the  oesophagus  and  thyroid  gland. 
The  final  distribution  of  this  nerve  is  to  the  larjmx.  It 
pierces  betwixt  the  thyroid  and  cricoid  cartilages,  and 
separates  into  many  filaments,  which  terminate  in  the 
cnco-arytenoideus,  lateralis,  and  posticus,  and  thyreo- 
arytenoideus,  and  in  the  membrane  of  the  larynx.  We 
have  already  mentioned  the  branch  of  communication 
betwixt  tlie  recurrent  and  internal  laryngeal  nerves,  and 
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Sabbatier  describes  a  branch  of  the  recurrent,  which 
sometimes  ascends  and  joins  the  sympathetic  high  in 
the  neck. 

Two  cases,  mentioned  by  Galen,  of  scrophulous 
tumours  in  the  neck  opened,  where  the  consequence 
was  loss  of  voice,  have  tempted  many  anatomists  to 
institute  experiments  on  the  recurrent  and  internal 
laryngeal  nerves.  •  Notwithstanding  the  deep  situation 
of  those  recurrent  nerves,  Galen  says,  they  were  cut  in 
these  cases,  and  he  believed  that  the  branch  of  com- 
munication betwixt  the  laryngeal  and  recurrent  restored 
the  voice  after  some  time  had  elapsed.  Both  the  internal 
laryngeal  and  recurrent  nerves  are  necessary  to  the 
formation  of  the  voice.  Experiments  have  been  made 
upon  them  in  dogs,  and  the  result  is  curious;  although 
tiie  lesser  changes  of  the  strength,  acuteness,  and 
modulation  of  the  voice  could  not  be  well  observed  in 
the  lower  animals.  When  the  laryngeal  ncr\eiscut, 
the  voice  is  feeble,  but  acute ;  when  the  recurrent 
nerve  is  cut,  there  is  a  relaxation  of  those  muscles 
moving  the  arytenoid  cartilages  which  command  the 
opening  of  the  glottis,  and  in  consequence  the  voice  is 
flatter  or  graver,  or  more  raucous. 

The  par  vagum,  after  sending  off  the  recurrent  nerve, 
descends  by  the  side  of  the  trachea.  Before  it  passes 
behind  the  vessels  and  branch  of  the  trachea  going  to 
the  lungs,  it  sends  minute  branches  which  form  the 
-WTEniOR  PUI.MOVIC  PLKXL  s.  This  plexus  is  entangled 
in  the  connections  of  the  pericardium,  and  is  dissected 
with  difficulty.  The  branches  of  this  plexus  throw 
themselves  round  the  pulmonic  arteries  and  veins,  and 
follow  them  into  the  lungs. 

Tiie  par  vagum,  passing  on  behimi  the  root  of  tJie 
lungs,  forms  tiie  postehior  pllmoxic  plexus.  From 
this  also  the  nerves  proceed  into  the  lungs,  by  attaching 
themselves  to  the  pulmonic  arteries  and  veins,  and 
bronchial  arteries,  and  the  branches  of  the  trachea,  t 

•  Martin,  in  the  Edinburgh  Essay e,  •  ProfeBsor  Sue  of  Paris, 
Ur.  Haighton,  in  the  Memoirs  of  the  Medical  Sodely  of  London, 
Cruik shanks,  Professor  Scarpa.  Arnemann,  Majendie,  Sic. 

t  Ntrvti  (if  iht  Lung' — Oofen,  Vesalius,  and  others,  conceived 
I.  I.  .3 
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The  trunks  of  the  nerve,  continuing  their  course 
upon  each  side  of  the  oesophagus,  unite  and  split  into 
branches,  and  again  unite  so  as  to  form  a  netting  upon 
the  oesophagus ;  these  are  the  anteiuob  and  posterior 
PLEXUS  GUL.ii,  or  oesophageal  plexus.  The  par 
vagum,  thus  attached  to  the  oesophagus,  pierces  the 
diaphragm  with  it,  the  anterior  plexus  unites  again  into 
a  considerable  trunk,  and  is  attached  to  tiie  lesser  arch 
of  the  stomach.  It  stretches  even  to  the  pylorus,  and 
sends  its  branches  to  the  upper  side  of  the  stomach, 
and  to  the  lesser  omentum  ;  at  the  same  time  it  unites 
with  the  left  hepatic  plexus,  some  of  its  branches  ter- 
minate in  the  solar  plexus,  which  surrounds  the  root  of 
the  coeliac  artery.  The  posterior  oesophageal  plexus, 
likewise  uniting  agahi  into  a  considerable  cord  when  it 
has  come  into  the  abdomen,  sends  branches  to  encircle 
the  cardiac  orifice  of  the  stomach  ;  it  branches  also  to 
the  inferior  side  and  great  arch  of  the  stomach 
sends  also  branches  to  the  splenic  plexus  and  solar 
plexus. 

Thus  we  see  that  the  par  vagum  has  a  most  appro- 
priate name,  and  that  it  is  nearly  as  extensive  in  its 


that  there  were  very  few  nerves  sent  to  the  lungs,  and  thul  those 
which  were,  went  only  to  the  membranes,  and  not  to  ihc  substance 
of  the  lungs.  They  believed  also  that  the  discharge  of  blood  from 
the  lungs  and  the  existence  of  vomics  without  pain,  while  there 
was  great  pain  in  peri-pneumony,  was  a  confirmation  of  this  opinioo. 
Fallopius  corrected  this  idea,  and  shewed  that  the  bronchix  were 
also  attended  through  their  course  with  nerves.  There  often  exist 
vomica:  and  effusions  of  blood  in  the  lungs ;  and  Holier  says,  the 
lungs  can  be  lanced  without  the  animal  feeling  pain,  but  still  the 
bronchiiE  are  extremely  sensible. —  Water  accumulated  in  (he  inter- 
lobular cellular  membrane,  or  the  infraciion  of  blood  into  it,  gives 
no  acute  pain,  but  only  a  sense  of  weight  and  difficulty  of  breaihiug. 
It  is  an  oppression  in  a  great  measure  depending  upon  the  return  of 
the  blood  from  the  lungs,  unchanged  in  consequence  of  the  com- 
pression of  the  cells.  In  these  observations  they  have  not  suffi- 
ciently distinguished  betwixt  common  sensibility  and  the  appropriate 
sensibility  of  the  organ.  Are  not  the  stomach  and  intestines  sen. 
sibic  y  and  yet  thev  are  not  to  handling.  I 

The  connectioo  betwixt  the  stomach  and  bronchiiE,  through  the 
medium  of  the  par  vagum  and  pulmonic  plexus,  is  evident  from 
those  Dsthmaiic  attacks  which  depend  upon  foulncM  in  the  stomach. 
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connections  as  the  sympathetic  itself.  It  is  distributed 
„  to  the  fpsophagus,  pliarynx,  and  larynx ;  to  the 
thyroid  gland,  vessels  of  the  neck  and  heart,  to  the 
lungs,  liver,  and  spleen,  stomach,  and  duodenum,  and 
sometimes  to  the  diaphragm,"  The  recoliection  of  this 
distribution  will  explain  to  us  many  sympathies;  for 
example,  the  irritability  of  the  larynx  in  exciting  cough- 
ing ;  the  hysterical  affection  of  the  throat  when  the 
stomach  is  distended  with  flatus ;  the  exciting  of 
vomiting  by  tickling  the  throat ;  the  effect  which 
vomiting  has  in  diminishing  the  sense  of  suffocation ; 
the  relations  betwixt  the  heart  and  lungs;  the  lungs 
and  stomach,  and  the  stomach  and  heart. 

The  nerves  which  give  rise  to  the  extraordinary 
intricacy  of  this  system  on  the  side  of  the  neck,  arc 
the  spinal  accessory  nerve,  the  phrenic  nerve,  and  the 
external  thoracic  nerve.  The  phrenic  nerve  has  its 
great  root  or  origin  from  the  fourth  cervical  nerve  ;  and 
there  joins  this  root,  a  more  slender  branch  from  the 
third  cervical  nerve.  But,  besides  these  roots,  it  has 
connections,  which  of  themselves  would  mark  the  rela- 
tions of  the  nerve ;  high  in  the  neck  it  is  connected 
with  the  nervus  vagus  and  with  the  lingualis  medius, 
while,  at  the  same  time,  a  branch  is  given  off  to  the 
muscles  of  the  larynx.  The  trunk  of  the  nerve  de- 
scends into  the  cavity  of  the  thorax,  and  gives  no 
branches,  until  arriving  at  the  diaphragm,  it  sends  out 
numerous  diverging  branches,  which  are  lost  in  the 
substance  of  that  muscle. 

It  has  been  long  known  that  irritation  of  this  nerve 
convulses  the  diaphragm,  and  that  cutting  it  across 
paralyses  that  muscle.  These  facts,  with  the  consider- 
ation oi'  its  course,  prove  it  to  be  a  respiratory  nerve, 
and  such  has  been  the  universal  opinion. 

But  to  what  purpose  should  a  distinct  nerve  be  sent 
to  the  diaphragm,  if  the  other  muscles,  seated  exter- 
nally, and  which  are  associated  in  action  with  the 
diaphragm,  and  as  important  to  respiration,  were  left 
without  a  similar  tie  to  unite  them  with  each  other,  and 
with  the  organs  of  tlie  voice  ? 

The  inferior  extemal  respiratory  nerxe  of  the  thorax 

L  I.  t 
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(fig.  13.  n.  II.)  is  a  counterpart  of  the  internal  or 
phrenic  ner^'e.  It  comes  out  from  the  fourth  and  fifth 
cer\ical  nerves,  and  often  it  is  connected  with  the 
phrenic.  It  diverges  somewhat  from  that  nerve,  be- 
cause, instead  of  descending  within  the  chest,  it  falls 
over  the  rihs,  and  descends  in  a  distinct  flat  trunk  upon 
the  outside  of  the  chest,  to  be  distributed  entirely  to 
tlie  serralus  magrius  anlicus.  This  muscle  has  other 
nerves  coming  from  the  spinal  marrow,  because  it  has 
to  combine  the  motions  of  the  frame  in  loco-motion. 
But  the  long  descending  nerve  is  a  respiratory  nerve; 
which  we  may  know  from  its  origin,  course,  and 
destination  ;  in  its  origin  and  course  it  is  like  the 
diaphragmatic  nerve,  and  in  its  destination  also,  since 
it  is  given  to  a  muscle  necessary  to  full  inspiration. 

I  come  now  to  tlie  spinal  accessory  nerve,  (fig.  11. 
Plate  II.)'  It  is  called  here  the  superior  respiratory 
nerve  of  the  tnmk.  Experiments  may  take  a  colour 
from  the  preconceived  idea,  hut  the  accurate  investi- 
gation of  the  structure  will  not  deceive  us.  The 
author,  therefore,  entreats  attention  fo  the  anatomy  of 
this  nene,  as  leading  in  the  most  conclusive  manner  to 
a  knowledge  of  its  functions. 

It  arises  from  the  cervical  portion  of  the  spinal  mar- 
row ;  but  instead  of  collecting  its  branches  to  go  out 
by  the  side  of  the  vertebric,  like  the  internal  and  ex- 
ternal respiratory  nerves,  it  shoots  upwards  through  the 
tlieca  of  the  spinal  marrow,  enters  the  skull,  and  joins 
the  eighth  pair  of  nerves  ;  from  which  it  has  its  term 
of  accessory.  We  see  the  roots  of  this  nerve  as  far 
down  as  the  fourth  cervical  nerve,  t  These  roots  arise 
neither  from  the  posterior  nor  the  anterior  column  of 
the  spinal  maiTow,  but  betwixt  the  posterior  roots  of 
the  cervical  nerves  and  the  ligamentum  denticulatum» 
and  from  tiie  column  qf'medullarif  matter  above  described. 
The  origins  of  tliis  nerve  come  otFin  one  line,  and  that 
line  is  in  tlie  direction  of  the  roots  of  the  eighth  pair, 
and  of  that  nerve  which  has  been   proved  to  be  the 
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respiratory  nerve  of  the  face,  the  portio  dura.  Jn  its 
ascent  the  accessory  nerve  is  attached  to  the  posterior 
root  of  the  first  cervical  nerve. 

The  nerve  having  ascended  through  the  Jbrarnen 
inagmim,  passes  out  from  the  skull  associated  with  the 
nerves  constituting  the  eighth  pair,  and  in  the  same 
sheath  with  them  ;  tliey  all  go  out  through  the  Jbrarnen 
lacerum,  and  by  the  side  of  the  jugular  vein.  In  this 
course  the  accessory  nerve  divides  into  two.  One  of 
these  divisions  joins  filaments  of  the  par  vagum  ;  and 
these  again  send  nerves  to  the  glosso-pharyngeal  nerve  ; 
and  sometimes  a  branch  may  be  seen  going  to  the 
Ungualis  medius.  The  more  exterior  division  of  the 
accessory  nerve  descends  behind  the  jugular  vein,  and 
comes  forward  and  perforates  the  mastoid  muscle.  In 
its  passage  through  the  muscle  it  sends  off  branches 
which  course  through  its  substance;  and  if,  as  some- 
times happens,  though  rarely,  the  nerve  does  not  pass 
through  the  muscle,  these  branches  are,  notwith- 
standing, invariably  given  to  it. 

When  the  nerve  has  escaped  from  the  back  part  of 
the  mastoid  muscle,  it  forms  a  communication  with  that 
brancii  of  the  third  cervical  nerve  that  ascends  behind 
the  muscle  ;  and  nearly  at  the  .same  time  it  is  joined  by 
a  branch  from  the  second  cervical  nerve.  The  superior 
respiratory  nerve  now  descends  upon  the  neck,  and 
begins  to  disperse  its  branches  in  regular  order  to  the 
edge  of  the  trapezius  muscle ;  four  or  five  branches 
take  their  course  to  that  muscle,  separate  into  minute 
subdivisions,  and  are  lost  in  its  substance.  One  more 
considerable  division,  being  the  lowest  of  these,  is 
joined  by  a  long  descending  branch  of  the  second  cer- 
vical nerve.  Increased  by  this  addition,  it  descends 
imder  the  trapezius  and  behiiid  the  clavicle.  Follow, 
ing  this  descending  branch,  it  will  be  found  exclusively 
attached  to  the  trapezius.  Behind  the  scapula  it  is 
again  joined  by  branches  from  the  spinal  nerves;  and 
here  a  sort  of  imperfect  plexus  is  tbrmed,  from  wliich 
divisions  of  the  nerve,  still  descending,  follow  the  lower 
edge  of  the  muscle,  and  are  finally  dispersed  among  its 
ribres. 
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This  nerve  arises  from  the  same  column  with  the 
respiratory  nerves ;  it  takes  a  most  intricate  and  cir- 
cuitous passage  to  form  a  junction  with  nerves  which 
we  know  to  belong  to  that  class  ;  it  sends  branches  to 
join  the  nerves  of  the  tongue  and  pharynx  ;  it  sends 
branches  to  the  larynx  in  company  with  the  branches 
of  the  par  vagum  ;  it  then  crosses  the  great  nerves  of 
the  neck,  passes  under  the  spinal  nerves,  goes  to  no 
other  muscles  in  its  course,  but  lavishes  all  its  branches 
on  the  mastoid  and  trapezius  muscles.  To  an  anatomist 
it  is  as  plainly  set  forth  as  if  it  were  written  in  our 
mother  tongue,  this  is  the  superior  respiratory  nerve  qf 
the  trunk.  • 


COMPARATIVE    VIEW    OF    THESE   NERVES. 

If  we  examine  the  par  vagum^  the  portio  dura  of  the 
face,  the  external  thoracic^  the  diaphragmatic ^  and  the 
spinal  accessory  nerves,  by  comparative  anatomy,  we 
shall  conclude  that  they  are  all  respiratory  nerves,  by 
their  accommodating  themselves  to  the  form  and  play 
of  the  organs  of  respiration.  In  fishes  the  respiratory 
nerve  t  goes  out  from  the  back  part  of  the  medulla 
oblongata.  Wlien  it  escapes  from  the  skull  it  becomes 
remarkably  enlarged,  and  then  disperses  its  branches 
to  the  branchiae  and  the  stomach.  But  from  the  same 
nerve  go  off  branches  to  the  muscles  moving  the  gills 
and  operculum,  whilst  a  division  of  the  nerve  is  pro- 
longed under  the  lateral  line  of  the  body  to  the  tail. 
It  is  said,  this  division  sends  off  no  branches,  but  this 
is  not  correct ;  it  gives  branches  in  regular  succession 
to  the  muscles  from  the  shoulder  to  the  tail.  Experi- 
ments  have  been  made  upon  these  nerves,  but  their 
detail  would  lead  us  too  fer.  It  is  scarcely  necessary 
to  add,  that  there  are  neither  phrenic  nor  spinal  acces- 

*  LobsUin^  in  a  dissertation  on  this  nerve,  finding  the  difficulty  of 
accounting  for  the  nervous  fttiid  coming  by  a  double  passage  to  the 
muscle,  concludes,  veniet  forsan  tempus  quo  ista  qtUB  nunc  lateniy  dies 
extrahat  et  longiaris  <Bvi  diligentia. 

t  The  nerve  which  by  its  subdivision  supplies  the  heart,  lungs, 
and  stomach,  and  the  muscles  o^  the  giJls. 
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sory,  nor  external  thoracic  nerves  in  fishes,  the  order 
of  their  muscular  system  not  requiring  them.  In  birds, 
the  structure  of  the  wing,  and  the  absence  of  the  mas- 
toid muscle,  render  the  spinal  accessory  nerve  unne- 
cessary ;  it  is  wanting,  for  the  same  reason  that  in  the 
absence  of  the  diaphragm  there  is  no  phrenic  nerve. 
Quadrupeds  have  the  three  respiratory  ner\'es  of  the 
trunk  ;  but  even  in  them  tliere  are  variations  in  the 
muscular  frame,  which  illustrate  the  appropriation  of 
the  nerves.  The  construction  of  the  neck  of  tlie  camel 
is  like  that  of  birds ;  there  is  a  succession  of  short 
muscles  along  the  side  of  the  neck,  and  attached  to 
the  vertebrae  ;  but  there  is  no  long  muscle,  like  the 
sicnio-cleido-viastoideus,  contributing  to  the  motion  of 
respiration.  There  is,  accordingly,  no  spinal  accessory 
nerve  in  the  neck  of  this  animal. 

We  have  a  remarkable  example  of  the  manner  in 
which  these  nerves  vary  in  their  course  of  distribution, 
and  yet  retain  their  appropriate  functions,  in  the  nerves 
of  the  neck  of  birds.  In  them,  the  bill  precludes  tlie 
necessity  of  the  portio  dura  going  forward  to  the  nos- 
trils and  lips  ;  the  nerve  turns  backwards,  and  is  given 
to  the  neck  and  throat ;  and  it  is  particularly  worthy 
of  remark,  that  the  action  of  raising  the  feathers  of  the 
neck,  as  when  the  game-cock  is  facing  his  opponent,  is 
taken  away  by  the  division  of  this  nerve.  If  we  com- 
pare the  anatomy  of  the  facial  respiratory  ner\'e,  in  tlie 
various  classes  of  birds,  we  shall  find  its  distribution  to 
be  analogous  to  that  of  the  same  nerve  in  the  different 
tribes  of  quadrupeds. 

In  the  game-cock,  a  few  branches  of  the  nerves  pass 
to  the  loose  skin  under  the  jaw,  which  is  dilated  in 
crowing,  the  greater  number  being  distributed  on  the 
muscles  of  the  neck,  which  causes  the  elevation  of  the 
feathers  when  he  puts  himself  in  an  attitude  for  fight- 
ing. But  in  the  duck,  which,  when  enraged,  has  little 
or  no  power  of  expression,  the  same  nerve  is  not  larger 
than  a  cambric  thread,  and  passes  only  to  the  skin 
under  the  jaw.* 

•  These  respiratory  nerves  of  the  thorax,  the  diaphragmatic,  the 
liviperior,  anil  the  external  thoracic  nerve,  are  all  nerves  oi  intpira- 
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THE    FUNCTIONS    OF     THESE     NERVES     FAnTHER    ILLL'*i' 
T HATED. 

Before  having  recourse  to  experiments  on  brutes,  we 
may  obser\e  wiiat  takes  place  in  our  own  bodies.  B^ 
placing  the  hand  upon  tlie  neck,  we  may  be  sensible 
that  tlie  mastoid  muscle  has  two  motions.  The  lower 
extremity  of  the  muscle  is  fixed  when  we  move  the 
head  ;  but  when  wc  use  the  muscle  in  inspiration,  the 
head,  and  consequently  the  upper  extremity  of  the 
muscle,  are  fixed.  Now,  if  we  endeavour  to  raise  th« 
sternum  through  the  operation  of  this  muscle,  we  shall 
find  that  other  muscles  are,  insensibly  to  us,  brought 
into  action,  which  have  nothing  to  do  with  this  raising 
of  tlie  sternum.  For  example,  if  we  strain  to  raise  tJie 
lower  extremity  of  the  muscle,  we  shall  unavoidably 
produce  an  action  of  the  muscles  of  the  nostrils;  by 
which  association  of  actions,  we  shall  discover  that  we 
are  using  the  mastotdeus  as  a  respiratory  muscle.  If  we 
reverse  the  action,  and  move  the  upper  extremity  of  the 
muscle,  other  muscles  will  be  drawn  into  co-operation, 
but  they  will  be  such  as  assist  in  the  motion  given  to 
the  Iiea'd.  Or  we  may  vary  the  operation  in  another 
way.  In  snuffing  or  smelling,  if  we  place  the  fingers 
on  the  portions  of  the  mastoid  muscles  which  are 
attached  to  the  sternum,  we  shall  find  every  little  motion 
of  the  nostrils  accompanied  with  corresponding  actions 
of  the  sternal  portions  of  the  muscles  in  the  neck. 

When  a  man  suffers  fracture  of  the  spine  at  the  sixth 
cervical  vertebrffi,  and  the  marrow  is  crushed,  he 
continues  to  breathe  by  the  influence  of  tlxe  three 
nerves    which  arise  above  the    injured  portion.     He.] 


i 


4 
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tlon.    The  act  of  inapiratiun  is  provided  for  in  a  mo: 

than  the  act  of  expiration.     It  requires  more  niusi 

more  essential  to  life.     Inspiration  is  tlie  6rst  ai 

life,  tlie  last  of  exlmusled  nature,  and  for  this  rcai 

inspiration  are  large  and  powerful,  and  the  nerves 

for  not  onl^  do  the  lateral  branches  of  the  spinal 

the   act   of    inspiratiou,    but    these    additional    respiralory  nerves 

desccjid  from  the  upper  part  of  the  spinal  marrow  to  tht-  cIicm,  ui 

an  additional  and  ei>]iccial  provision,  ^unrdinit  life. 


■e  especial  manner  1 
jular  efTort,  and  ift  | 
;t  of  resuselist«<l'  ' 
on  the  muscles  of 
in  a  double  ordei 
influence 
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inspires  with  force  ;  but  he  cannot  perform  expiration 
by  muscular  effort,  it  is  only  by  the  elasticity  and 
gravitation  of  the  parts.  He  can  yawn,  for  that  ia  an 
action  of  drawing  the  breatli ;  but  lie  cannot  sneeze, 
for  that  is  an  action  of  expelling  the  breath.  But  this 
is  a  subject  so  curious  in  itself,  and  which  has  hitherto 
been  considered  so  carelessly,  that  1  shall  reserve  it  for 
a  distinct  dissertation.  * 

A  man  having  a  complete  hemiplegia,  the  side  of  his 
face  relaxed,  the  arm  hanging  down  powerless,  and  the 
leg  dragged  in  walking,  we  were  curious  to  know  if  the 
influence  pervaded  all  the  nerves  of  the  side,  or  only 
the  regular  or  voluntary  nerves.  Some  trouble  was  taken 
to  make  him  heave  up  the  shoulder  of  the  debilitated 
side,  but  to  no  purpose.  He  could  only  do  it  by  bending 
the  spine  to  the  other  side,  and  as  it  were,  weighing  up 
the  paralytic  shoulder.  'But  on  setting  him  fairly  in 
front,  and  asking  him  to  make  a  full  inspiration,  both 
shoulders  were  elevated  at  the  same  time  that  both  the 
nostrils  were  in  motion.  The  respiratory  nerve  of  the 
face,  and  the  superior  respiratory  nerve,  were  entire  in 
their  office  ;  and,  althougli  the  regular  system  of  nerves 
refused  acting,  the  stemomasloideus  and  the  trapezius 
partook  of  their  share  in  the  act  of  respiration.  Seeing 
that  the  mastoid  muscle  has  two  sets  of  nerves,  that 
one  of  these  is  of  the  class  of  voluntary  nerves,  and 
the  otiier  of  respiratory  nerves,  are  we  not  borne  outtu 
concluding,  that  when  the  head  is  moved,  being  a 
voluntary  act  strictly,  it  is  performed  through  the 
common  class  of  voluntary  nerves  ?  that  when  the  cheat 
is  raised,  it  is  an  act  of  respiration,  and  is  effected 
through  those  nerves  which  controul  the  muscles  in 
respiration  ? 

This  conclusion  is  confirmed  by  the  following  ex- 
periment. In  the  ass,  there  are  two  muscles  v  hich  take 
the  office  of  the  mastoid  muscle  ;  one  is  inserted  into 
the  jaw,  which  we  may  call  slemo-martllaris,  and  the 
other  into  the  \'ertebr£B,  viz.  slemo-vertebralis.  To 
these  the  superior  respiratory  nerve  (or  spinal  accessory) 
is  distributed  in  its  passage  to  the  trapezius.  These 
•  Sec  tlicubservattonn,  p-520. 
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muscles  arc  at  the  same  time  supplied  witli  numerous 
nerves  directly  from  the  spinal  marrow.  If  we  expose 
the  superior  respiratory  nerve,  and  then  induce  excited 
respiration,  so  as  to  bring  these  muscles  into  powerful 
action  in  combination  with  the  other  muscles  of  respira- 
tion, and  if,  while  this  action  is  performed,  we  dividq 
the  nerve,  the  motion  ceases,  and  the  muscle  remaii 
relaxed  until  the  animal  brings  it  into  action  as 
voluntary  muscle. 

An  ass  being  thrown,  its  phrenic  nerves  were  divided, 
on  which  a  remarkable  heaving  of  the  chest  took  place. 
It  rose  higher,  and  the  margins  of  the  chest  were  more 
expanded  at  each  inspiration.  There  was  no  particular 
excitement  of  the  muscles  of  the  neck,  shoulder,  or 
throat,  at  this  time  ;  so  that  to  excite  the  actions  of 
these  muscles  it  was  necessary  to  compress  the  nostrils. 
When  they  began  to  act  with  more  violence,  keeping 
time  with  the  actions  of  the  other  muscles  of  respiration, 
the  superior  respiratory  nerve  was  divided  ;  immediately 
the  action  ceased  in  the  muscles  attached  to  the  sternum 
of  the  side  where  the  nerve  was  divided,  while  the 
corresponding  muscles  of  the  other  side  continued  their, 
actions. 

After  dividing  the  spinal  marrow  between  the 
vertebrae  of  the  neck  and  those  of  the  back,  respiration 
is  continued  by  the  diaphragm  :  which  experiment,  aa 
it  is  oiten  mentioned  by  physiologists,  tlie  author  has 
not  thought  it  necessary  to  repeat,  but  only  to  institute 
the  following  experiment  on  an  ass.  The  phrenic  nerves 
being  first  divided,  and  then  the  spinal  marrow  cut 
across  at  the  bottom  of  the  cervical  vertebra;,  respiration 
was  stopped  in  the  chest ;  but  there  continued  a  catching 
and  strong  action  at  regular  intervals  in  the  muscles  of 
the  nostrils,  face,  and  side  of  the  neck.  The  main  part 
of  the  apparatus  of  respiration  was  stopped,  but  these 
accessory  muscles  remained  animated,  and  making 
ineffectual  endeavours  to  perfonii  the  respiration.  When 
apparent  death  had  taken  place,  tlic  ass  was  re-animated 
by  artificial  breathing,  and  then  these  muscles  on  the 
face  and  neck  were  restored  to  activity,  and  became 
subject  to  regular  and  successive  contractions,  as  in 


I 
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excited  respiration,  whilst  the  cheat  remained  at  rest. 
These  actions  continued  for  a  short  time,  and  then 
ceased,  but  upon  artificial  respiration  being  again  pro- 
duced, the  same  results  followed.  This  was  repeated 
several  times  ;  the  animal  remaining  insensible  during 
these  experiments. 

Upon  stimulating  the  nerves  after  the  death  of  this 
animal,  it  was  observed,  that  the  class  of  respiratory 
nerves  retained  tlieir  power  of  exciting  their  respective 
muscles  into  action,  long  after  the  other  nerves  had 
ceased  to  exert  any  power ;  they  were  evidently  of  that 
class  which  retain  tlieir  life  the  longest. 

It  is  a  duty  to  avoid  the  unnecessary  repetition  of 
experiments,  and  I  have  now  to  make  a  short  state- 
ment of  facts,  resting  on  the  highest  authorities :  ex- 
periments made  without  reference  to  the  conclusions 
which  I  am  now  to  draw. 

The  division  of  the  recurrent  branch  of  the  par 
vagum  destroys  the  voice.  • 

The  division  of  the  laryngeal  branch  of  the  par  vagum 
stops  the  consent  of  motion  between  the  muscles  of  the 
gloUis  and  the  muscles  of  the  chest,  t 

The  injury  or  compression  of  thenar  va^uni  produces 
difficulty  of  breathing.  X 

By  the  assistance  of  these  well-known  facts,  we 
complete  the  knowledge  of  the  circle  of  actions  which 
result  from  the  respiratory  nerves. 

The  medulla  oblongata  and  spinalis  are  composed  of 
columns  of  nervous  matter,  and  from  the  different 
powers  of  the  nerves,  as  they  arise  from  the  one  or  other 
of  these  columns,  it  is  proved  that  they  possess  distinct 
properties.  In  animals  that  breathe  -by  ribs  and  a 
numerous  class  of  muscles,  and  which  animals  have  a 
spinal  marrow,  we  see  that  a  column  of  nervous  matter 
is  embraced  between  the  anterior  and  posterior  virgee 
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of  that  body,  and  that  this  portion  may  be  traced  down- 
wards between  the  roots  of  tlie  spinal  ner\'es.     From 
the  upper  part  of  tliis  column,  wliere  it  begins  in  the 
medulla  obloiigata,   the  several  nerves  proceed  which 
have  formed  tiie  subject  of  these  papers,  and  on  the 
influence  of  wlilch,  it  has  been  proved,  the  motions  of 
respiration  principally  depend.    It  is  not  an  extravagant    i 
conclusion  to  say  farther,  that  the  power  of  the  regular  ■ 
succession  of  intercostal  and  lumbar  nerves,  as  far  ai^ 
they  regulate  the  respiratory  actions,  proceeds  from  the 
connections  of  the  roots    of  these   nerves  with    this 
column,  which  is  continued  dowTiwards,  and  which  can 
throughout  be  distinguished  from  the  rest  of  the  ppinai 
raarrow. 

We  are  now  enabled  to  distinguish  the  influence  of  1 
the  spinal  marrow,  and  its  regular  succession  of  nervea;  f 
from  those  which  have  been  traced  in  these  papers.  I 
The  flrst  are  essential  to  the  act  of  respiration  ;  without  J 
them  the  otliers  are  unequal  to  the  task.     But  on   the! 
other  hand,  although  the  regular  succession  of  spinal  I 
nerves  be  equal  to  «1m  raising  and  depressing  the  thorax^ 
they  are  not  equal  to  the  full  heaving  of  the  chest  in 
animated  exertion  of  the  voice.     They  are  not  compe- 
tent to  the  performance  of  the  motions  of  the  glottis, 
pharynx,  lips,   and  nostrils,    which  several  "parts    are 
necessarily  influenced  in  excited  respiration,  as  well  as 
in  the  acts  of  smelluig,  coughing,  sneezing,  and  speak- 
ing :  for  these,  the  co-operation  of  the  whole  extended 
class  of  respiratory  nerves  is'required.  i 

Surveying  the  complicated  machinery'  which  in  maa  1 
is  prepared  for  these  various  offices,  we  may  reap  the 
benefit  of  these  fatiguing  details,  in  the  contemplation 
of  the  most  interesting  phenomena  in  nature.  The 
relations  of  the  subject  may  be  presented  under  the 
heads  of  Pathology,  and  Expression.  "* 
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ON  THE  ACTIONS  OF  HESPIRATIOV  IN  THOSE  WHO  HAVE 
SUFFERED  FRACTURE  OF  THE  SPINE  AT  THE  LOWER 
CERVICAL    VERTEBR.E. 

When  the  spinal  marrow  is  crushed  at  the  upper  part 
of  the  spine,  the  man  dies  instantly  ;  hut  if  the  spinal 
marrow  be  crushed  opposite  to  the  lower  part  of  the 
neck,  although  the  injury  he  such  as  to  deprive  him  of 
all  sense  and  all  voluntary  motion  of  the  parts  below, 
he  continues  to  breathe. 

It  has  been  stated  by  our  first  autlioritics,  that  a  man 
in  these  circumstances  breathes  by  his  diaphragm,  in 
consequence  of  the  phrenic  nerve,  which  supplies  that 
muscle,  taking  its  origin  from  the  spinal  marrow  above 
the  part  injured.  But  the  observations  have  been  inac- 
curately made  which  have  led  to  this  opinion.  I  shall 
first  show  how  unteoahle  such  a  supposition  is,  and  then 
detail  the  phenomena  which  attend  the  fracture  of  the 
spine  at  this  part  j  aud,  finally,  show  that  other  nerves 
besides  the  phrenic  descend  from  the  same  source  to 
supply  the  exterior  muscles  of  the  chest,  and  that  it 
is  in  part  through  their  influence  the  act  of  respiration 
is  continued. 

The  diaphragm  is  that  muscular  septum  which 
divides  the  thorax  and  abdomen,  and  by  the  descent  of 
which  the  depth  of  the  cavities  of  the  chest  is  increased 
in  inspiration.  When  it  has  acted  and  descended,  and 
the  air  is  admitted  into  the  lungs,  that  air  is  again 
expelled  by  the  re-action  of  the  abdominal  musclea. 
These  muscles  compress  the  viscera  ;  and,  by  pushing 
them  up,  raise  the  relaxed  diaphragm,  preparing  it  for 
another  effort  of  inspiration.  Is  it  not  obvious,  that  if 
the  power  of  the  diaphragm  remains  entire,  and  the 
power  of  the  abdominal  muscles  be  lost,  that  the 
respiration  must  stop  ?  It  would  he  so,  were  it  not 
that  there  are  other  muscles  and  other  nerves  no  less 
important  than  the  diaphragm  and  the  phrenic  nerves, 
and  which  physiologists  have  not  contemplated. 

In  tlie  first  "part  of  this  paper  it  is  shown  that  the 
stemo-cleido-mastoideus,  the  trapezius,  and  the  serratut 
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magjius,  are  muscles  calculated,  by  their  combined 
operation,  to  raise  the  chest  with  great  force,  and  to 
perform  inspiration.  It  is  also  shown  that  the  nerves 
there  described  as  the  superior  and  the  external  respi- 
ratory nerves,  take  their  course  exclusively  to  those 
muscles  which  act  upon  the  chest ;  and  that  wiiat  the 
phrenic  neiTCs  are  to  the  diaphragm,  these  are  to  the 
three  great  exterior  muscles.  It  is  ihrther  shown  by 
what  has  preceded,  that  as  all  these  nerves  take  their 
origins  from  the  same  part  of  the  spinal  marrow,  they 
are  consequently  in  the  same  circumstances  as  to  frac- 
ture of  the  spinal  tube.  When  the  spine  is  fractured 
at  the  lower  cervical  vertebrae,  these  nerves  escape 
injury,  and  continue  to  animate  the  muscles  exterior  to 
the  ribs  as  well  as  the  diaphragm. 

The  great  importance  of  these  exterior  nerves  and 
muscles  to  the  continuance  of  life  will  be  proved  by 
the  following  cases.  I  have  purposely  omitted  all  the 
detail  of  practice,  and  have  taken  the  symptoms  purely 
in  a  physiological  view,  and  as  if  it  were  an  experi- 
ment instead  of  a  most  afflicting  accident  to  a  fellow 
creature.  1 

Within  the  space  of  one  month  these  three  instances  I 
of  fracture  of  the  vertebra?  of  the  neck  have  occurred  \ 
in  my  practice.  In  one  instance,  the  bones  were  broken 
at  the  lower  part  of  the  neck,  and  the  patient  lived 
some  days.  In  the  second  instance,  the  vertebrn?  of 
the  neck  were  fractured  in  the  middle  of  the  neck,  and 
tlie  man  lived  half  an  liour.  In  the  last  instance,  tlie 
uppermost  vertebra  was  fractured,  and  the  death  was 
immediate.  j 

Case  I. — Percy  Ward,  2gth  May. —  Charles  Osborne,  fl 
ffitat,  26.  —  On  Saturday  evening  this  man  was  putting 
pulleys  into  a  window-sash,  when  the  small  steps  on 
which  he  stood  slipped  from  under  him,  and  he  was 
precipitated  through  the  window  into  the  area,  a  height 
of  13  feet.  He  thinks  he  fell  upon  his  back  ;  but  he  is 
uncertain,  as  he  lay  for  some  time  senseless.  He  lies 
now  in  bed,  supine  and  powerless,  but  describes  tlie. 
part  injured  to  be  the  spine  betwixt  the  scapula?. 
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we  desired  to  have  only  the  essential  feature  of  this 
case,  it  is  better  to  say  at  once  that  this  was  a  deception, 
that  he  felt  the  pain  of  tlie  injury  at  a  point  consider- 
ably lower  than  the  fracture,  and  that  on  his  death  it 
was  discovered  that  the  arches  and  bodies  of  the  sixth 
and  seventh  cervical  vertebrie  were  broken. 

The  lower  extremities  are  motionless  and  insensible. 
He  can  raise  his  shoulders  aud  bend  his  arm,  but  over 
the  motion  of  the  hands  he  has  no  power. 

Another  report  adds,  —  his  expression  is  singular; 
he  says  he  can  move  his  arm  by  the  strength  of  his 
shoulders,  which  is  exactly  true,  for  by  moving  the 
shoulder  he  can  give  a  certain  rotatory  motion  to  the 
humerus,  and  consequently  move  tlie  fore-arm  when  it 
is  bent,  at  the  elbow.  The  skin  of  the  arms,  however, 
retains  its  sensibility  to  the  point  of  a  pin.  The  abdo- 
minal muscles  are  relaxed,  and  the  viscera  feel  flaccid. 
He  can  make  no  effort  to  expel  the  urine ;  his  urine  is 
drawn  off  by  the  catheter,  and  his  fieces  pass  involun- 
tarily :  there  is  priapism.  When  I  induce  him  to 
attempt  an  effort  and  to  strain,  no  change  on  the  abdo- 
minal muscles  can  be  felt ;  there  is  no  firmness  or 
rigidity  in  them.  The  integuments  of  the  abdomen 
and  of  the  chest,  as  high  as  the  nipples,  are  insensible. 

His  breathing  is  frequent,  and  at  each  inspiration  the 
chest  is  heaved  with  a  short  and  quick  movement;  at 
each  expiration  the  abdomen  is  protruded  with  a  sud- 
den shock  and  undulation.  The  belly,  during  this 
effort  of  breathing,  is  uniformly  sofl  and  full :  and  when 
drawn  in,  it  is  by  the  elevation  of  the  ribs  ;  and  when 
the  chest  falls,  it  is  protruded. 

He  has  been  observed  to  yawn  naturally.  Query, 
Can  he  cough  ? 

An  examination  has  been  made  to-day  to  answer  tliis 
query.  When  he  is  asked  to  congh,  he  pulls  up  the 
ribs  and  extends  the  chest,  and  lets  them  fall :  he 
coughs,  but  not  strongly :  it  is  obviously  by  his  power 
of  raising  the  chest  and  giving  elasticity  to  thejribs, 
and  by  the  weight  of  the  parts  falling,  that  he  is 
enabled  to  expel  the  breath.  He  cannot  divide  the 
expiration  into  two  coughs,  nor  give  two  impulses  t/) 
in  M  « 
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the  Jir ;  bat  eatA  tune  he  coughs  the  elevation  of  the 
cbest  WKBt  precede  it. 

Ol  yTMJi^  the  hands  and  fingers  on  the  side  of 
his  chest  the  action  of  the  serrattis  muscle  could  be 
feIC  "ttd  abo  ibe  lower  mai^n  of  the  lra]>eziu3  muscie 
■»s  ftJt  to  become  dnn  during  the  act  of  inspiration, 
as  when  be  prepated  to  speak. 

Being  asked  if  he  baa  sneezed  by  any  chance,  his 
answer  was  — "  N'o,  sir ;  I  cannot  blow  my  nose." 
This  was  not  that  he  could  not  raise  his  hand  to  his 
bead  :  he  was  conscious  of  wanting  the  power  of  for- 
cibly expelling  the  air.  Mr.  B.,  taking  a  handkerchief 
Iruni  a  nurse,  and  holding  the  patient's  nose  as  a  woman 
does  a  child's,  the  patient  could  not  blow  the  nose  ;  he 
could  not  give  that  sudden  impulse  of  expiration  whicli 
is  necessary. 

In  one  of  the  reports  of  this  case  it  was  stated  that 
the  patient  was  disturbed  bv  horrible  dreams.  This 
is  very  likely,  from  tlie  respiration  being  in  part  ob- 
structed; but  I  omitted  to  verify  tfiat  observation  during 
the  patient's  life. 

It  is  remarkable  in  tliis  case,  that  on  feeling  his 
stomach,  he,  of  his  o«ti  accord,  marks  the  difference  of 
sensibility,  internal  and  external.  He  says  he  feels  in- 
ternally, but  he  does  not  feel  on  his  skin.  He  feels  me 
when  I  press  the  stomach,  and  has  complained  of  the 
griping  from  his  medicines.  Another  instance  proving 
that  the  par  vagum  is  a  compound  nerve. 

This  man  died  in  the  night  of  tlie  seventh  day  from 
the  accident.  The  night  nurse  gave  no  particular 
description  of  the  manner  of  his  death,  further  than 
that  he  seemed  to  desire  to  speak  and  could  not:  he 
made  attempts  to  articulate,  but  could  not. 

Case  II. — James  Saunders,  a'tat.  4-5,  June  30. 
This  man  fell  only  four  feet,  but  he  fell  backwards,  am 
struck  his  neck  against  an  iron  railing.  The  transv 
processes  of  the  fifth  and  sixth  cervical  vertebra?  were 
found  fractured  ;  and  there  was  diastasis  of  the  articu- 
lations between  these  vertebra?.  The  body  of  the  sixth 
vertebra  was  fractured.     The  spinous  processes,  al»o, 
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of  the   fourth  and  fifth  vertebite  were  found  fractured 
at  their  bases. 

The  house  surgeon  reports  of  this  man,  that  when 
he  was  brought  into  the  hospital  he  was  perfectly  sen 
sible  ;  that  his  face  indicated  great  alarm  and  anxiety. 
Every  time  he  drew  his  breath,  it  was  attended  with  an 
effort  to  raise  the  shoulders,  and  a  contraction  of  the 
muscles  of  the  throat ;  every  time  he  breathed,  his 
head  appeared  to  sink  beneath  his  shoulders.  On 
putting  his  hand  on  the  pit  of  his  stomach  no  motion 
of  the  viscera  of  the  abdomen  could  be  perceived.  He 
had  no  feeling  even  m  the  upper  part  of  his  chest : 
he  had  feeling  on  his  face  and  neck,  and  indistinctly 
near  the  collar  bone.  He  had  a  motion  of  his  hands, 
a  sort  of  rolling  motion,  which  may  have  proceeded 
from  the  shoulders.  When  he  spoke,  it  was  in  a  tremu- 
lous voice,  like  a  man  frightened  :  his  voice  was  weak, 
but  he  did  not  speak  in  a  whisper :  the  sound  of  his 
voice  was  more  like  sighing  than  common  breathing. 
Pulse  was  felt  at  his  wiist.  In  ten  minutes  after  he  was 
brought  in,  half  an  iiour  from  the  time  of  the  accident, 
he  died. 

Case  III. — On  the  following  day  a  man  was  brought 
into  the  hospital  dead.  He  had  fallen  fifty  feet,  and 
had  lighted  on  the  ground  upon  both  his  shoulders. 
By  the  accounts  of  the  men  who  carried  him  to  the 
hospital,  he  appears  to  have  been  instantaneously  killed. 
The  dissection  sufficiently  proved  that  he  was  killed 
suddenly ;  for,  besides  extensive  fracture  and  injury 
to  the  lower  part  of  the  spine,  the  atlas  and  dentata 
were  found  likewise  fractured.  The  tooth-Hke  process 
of  the  vertebra  dentata  was  broken  through  just  at  its 
base.  It  was  separated  completely,  and  was  found 
embraced  by  the  transverse  ligament  in  its  natural 
situation  upon  the  atlas.     The  arch  of  the  atlas  was 

Eartially  fractured  on  each  side ;  and  a  portion  of  its 
ody,  where  the  process  of  the  dentata  rolls  upon  it, 
was  also  fractured  and  detached.  • 

•  A  young  man  was  brought  into  the  Middlesex  HoKpital,  who 

had  fallen  upon  his  head.    He  soon  recovered,  and  lay  for  some 
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In  the  above  narratives  we  have  the  account  of  those 
s^^-niploms  which  accompany  fracture  of  the  cervical 
vertebra,  and  which  have  liitherto  been  negligently 
considered,  from  an  entire  want  of  interest  in  the  sub- 
ject It  appeared  to  nie  very  distinctly,  that,  in  the 
case  first  described,  the  man  had  the  power  of  drawing 
his  breath  by  muscular  exertion  ;  but  that  the  expulsion 
of  the  breath  was  not  a  muscular  effort,  but  occasioned 
entirely  by  the  elasticity  of  the  ribs,  and  the  gravitation 
of  the  parts  forcibly  raised  by  the  action  of  the  muscles. 
This  wasendent,  in  the  total  want  of  the  power  to  exert 
the  abdominal  muscles,  or  to  compress  or  depress  the 
chest  above  its  condition  of  rest;  in  the  necessity  of 
raising  the  chest  at  die  utterance  of  each  word  ;  in  the 
perfect  power  of  yawning,  which  is  a  gradual  ami 
powerful  act  of  inspiration  ;  in  the  want  of  the  power 
of  sneezing  or  blowing  tlie  nose,  which  is  a  sudden  call 
of  the  muscles  of  expiration  into  action. 

The  strongest  reason  of  all  for  this  liew  of  the  use 
of  these  nerves,  which  I  have  called  respiratoiy,  is,  that 
respiration  and  the  activity'  of  the  muscles  of  the  chest 

IJQie  in  ilie  liospilal  without  exhibiting  a  ajinplom  to  raise  alarm. 
He  hail  given  tlianks  to  the  nseenibleil  governors  ol'  the  hoBpilal,  and 
had  returned  inio  the  ward  for  hU  bundle,  when,  on  turning  round 
to  bid  adieu  to  the  other  patients,  he  fell,  and  in  the  instant  expired. 
Upon  examining  his  head,  it  was  found  that  the  margins  of  the  acct- 
pitat  hole  had  been  broken:  no  doubt  it  had  happened  that  in 
turning  hia  head  the  pieces  were  displaceJ,  and  cluBed  and  crushed 
the  medulla  oblongata,  aa  it  passes  from  the  akull. 

A  man  was  trundling  a  whed-bnrrow  inGoodgc  Street,  which  is 
immediately  adjoining  the  Middlesex  Hospital :  in  going  from  the 
curriage-way  to  the  flag-etoncs  he  met  the  impediment  of  the  ciirb- 
&tune.  He  made  several  effons  to  overcome  it;  and  at  length, 
drawing  back  the  whecI-barrow,  he  made  a  push,  and  succeeded; 
but  the  wheel  running  forward,  he  fell,  and  remained  motionless. 
He  was  taken  into  the  hospital,  but  he  was  found  lo  be  quite  dead. 
The  tuoth-like  procctia  of  the  second  vertebra  of  the  uect  had  burst 
from  I  lie  transverse  ligament  ofihofirBl,  Tlie  impulse  given  to  the 
head  had  done  this  violence,  and  had  at  the  same  time  carried  for- 
ward the  spinal  marrow  against  the  process,  and  on  which  it  waa 
crushed. 

These  cases  occurred  before  my  time,  hut  I  have   had  two  in- 
stances of  sudden  death  from  the  dislocation  of  the  alius  from  the 
second  vertebra  of  Ihc  neck.     In  short,  the  fact  i»  perfectly 
asccriiiiiLcd. 
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did  actually  continue  after  the  functions  of  the  spinal 
marrow  were  destroyed  by  violence  done  to  the  tube ; 
and  that  there  is  no  other  explanation  of  the  fact  than 
this,  that  those  nerves  which  take  their  origin  from  the 
medulla  oblongata  and  upper  part  of  the  spinal  marrow, 
and  which  descend  upon  the  neck  and  chest,  did  con- 
tinue to  animate  tlie  sterno-cleido-mastoideus  and  the 
trapezius,  and  the  muscles  of  the  throat,  in  the  act  of 
inspiration.  We  have  only  further  to  recollect,  that  it 
was  not  the  forcible,  occasional,  and  voluntary  motions 
of  respiration  that  were  thua  preserved,  but  that  by  the 
same  means,  viz.  the  superior,  the  external,  and  the 
phrenic  nerves,  the  play  of  the  chest  in  respiration 
during  sleep  was  continued. 

In  the  second  case,  it  is  clearly  proved,  both  by  the 
symptoms  and  the  dissection  of  the  bones,  that  the 
fracture  must  have  affected  the  roots  of  the  phrenic 
ner\es  ;  and  we  are  at  liberty  to  conclude,  that  the 
difference  of  symptoms,  in  comparing  it  with  the  first 
case,  as  well  as  the  shorter  period  of  his  sufferings,  was 
owing  to  tliis  cause. 

The  manner  of  breathing  was  very  different,  and  is 
describe*!  by  our  house  surgeon  •  in  a  manner  to  pro- 
duce conviction.  His  breatlmig  -was  like  sighhig  ;  and 
at  each  inspiration  his  head  was  drawn  betwixt  his 
shoulders.  'X'hat  is  to  say,  that  by  the  loss  of  the  action 
of  the  diaphragm  the  action  was  thrown  on  the  muscles 
exercised  through  the  spinal  accessory  nerve,  and  this 
is  confirmed  by  what  is  said  of  the  want  of  motion  in 
the  viscera  of  the  abdomen ;  for,  as  it  was  proved  in 
the  first  case,  at  each  contraction  of  the  diaphragm  the 
viscera  of  the  abdomen  are  propelled  outward. 

The  want  or  defect  of  action  in  the  diaphragm,  and 
the  action  of  breathing  being  circumscribed  to  the 
muscles  of  the  neck  and  shoulders,  were  undoubtedly 
the  cause  of  the  patient  sinking  so  soon. 

In  the  last  case,  it  appears,  the  spinal  marrow  being 
injured  so  liigh  up  as  to  destroy  the  roots  of  all  the 
respiratory  nerves,  the  death  was  sudden,  as  in  pithing 
an  animal. 

"  Mr.  Turner. 
M  M  t- 
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When  we  have  ascertained  these  facts,  certain  querii 
are  naturally  suggested.  Why  should  these  respiratorjj 
nerves,  which  descend  from  ahove  upon  the  thorax,  go" 
only  to  ninscles  which  assist  in  raising  and  expanding 
the  chest  ?  Why  should  the  act  of  inspiration  be  secured 
by  a  double  provision  of  nerves,  viz.  those  which  come 
out  from  the  sides  of  the  spine,  and  those  which  descend 
from  the  neck,  when  the  act  of  expiration  is  provided 
ibr  solely  through  the  former  ? 

I  would  offer  these  reasons  :  — 

Firsl.  The  act  of  drawing  the  breath  is  the  raoi 
difficult,  and  requires  the  more  force  ;  the  act  of  expi*] 
ration  is  comparatively  easy,  being  assisted    by    tne 
weight  of  the  parts  incumbent  on  tlie  ribs,  as  well  aa 
the  resiliency  or  elasticity  of  the  ribs  themselves. 

Second.  The  act  of  inspiration  is  the  active  state  j 
the  condition  of  expiration  is  a  state  of  rest. 

Third.  The  inspiration  is  necessary  to  life,  and  must 
be  guarded  with  more  care,  and  performed  with  more 
force  than  the  expiration.  In  one  suffocating,  the 
agony  is  in  elevating  the  chest  and  drawing  the  breath. 
On  the  approach  of  death,  the  inspiration  becomes  more 
laboured,  that  is,  the  exterior  muscles  are  in  violent 
action  ;  but  the  act  of  expiration  is  an  interval  of  rest. 

Fourth.  These  nerves,  which  govern  the  muscles  of 
inspiration,  are  linked  more  intimately  by  sympathy  with 
the  state  of  circulation  and  respiration  ;  for  we  see  in 
disease,  as  in  experiments  on  animals,  that  when  the 
powers  of  life  have  run  low,  the  sympathy  is  still 
exerted  with  such  sudden  catching  of  the  muscles  of] 
inspiration,  and  with  an  effort  so  powerful  and  unex- 
pected,  as  to  startle,  while  the  expiration  is  soft  and 
without  effort.  We  perceive  the  same  sympathy  caus- 
ing tlie  same  sudden  and  powerful  inspirations,  and 
marking  the  presence  of  lite,  when  a  person  is  reco- 
vering from  fainting,  or  from  suspended  animation, 
from  whatever  cause ;  as  drowning,  hirmorrhage,  &c. 
The  sudden  inspiration  is  always  the  first  of  the  renewed 
actions  of  life,  as  it  is  the  last  m  exhausted  nature. 

This  corresponds  with  the  experiments  made  on. 
animals.      When   the  sensibility  is  exhausted  in 


4 


ide  ott^J 
the^H 


OF   THE    PARTICULAR    NERVES.  537 

common  spinal  nerves,  from  the  ebbing  of  life,  the 
it'spiratory  nenes  on  the  neck  and  side  of  the  chest 
are  stdl  capable  of  exciting  the  muscles  to  renewed 
vibrations  ;  they  are  the  last  to  die. 

Tliese  considerations  exhibit  the  importance  of  the 
act  of  inspiration  over  that  of  expiration,  and  prove 
the  necessity  for  these  exterior  nerves  of  respiration. 

We  have  seen,  by  experiments,  that  the  respiratoiy 
nerves  are  distingiAshed  from  the  other  nerves  by  re- 
taining their  power  longer :  that  they  are  alive  to  im- 
pression, and  can  be  made  to  produce  convulsions  in 
the  muscles  they  supply,  after  the  other  nerves  are  dead 
to  the  application  of  stimuli.  In  disease,  during  the 
oppression  of  tlie  mental  faculties,  and  on  the  approach 
of  death,  we  witness  these  nerves,  and  the  muscles  put 
into  operation  by  them,  continuing  their  functions, 
when  in  other  respects  the  body  is  dead.  This  circum- 
stance,  so  familiar  to  the  medical  observer,  might  have 
led  to  the  conclusion  to  which  we  have  arrived,  more 
laboriously,  through  anatomical  investigations  —  that 
there  are  a  great  many  muscles  extended  over  the 
body,  and  which  perform  the  common  offices  under  the 
will,  which  are  occasionally  drawn  into  combination 
with  the  muscles  of  respiration,  and  are  held  in  relation 
to  the  vital  functions  by  a  distinct  system  of  nerves, 
and  that  these  nerves  nave  a  centre  and  a  source  of 
power  diiferent  from  that  of  the  voluntary  nerves. 


SOME    FURTHER    REMARKS    ON    THE    PATHOLOGY    OK   THE 
RESPIRATORY    SYSTEM    OF   NERVES. 

When  we  survey  the  full  extent  of  the  respiratory 
system  of  nerxes,  we  are  prepared  to  comprehend  its 
importance  to  the  continuance  of  life.  The  infant 
born  without  a  brain  can  breathe  if  the  origins  of 
these  nerves  be  entire.  Deep  wounds  of  the  brain, 
though  eventually  fatal,  are  not  necessarily,  or  in- 
stantly so.  The  man  wounded  in  the  spine,  below 
the  origins  of  the  nerves  which  we  have  traced,  drags 
on  existence  for  a  few  days  ;  but  a  bruise  on  the  part 
of  the  medulla  oblongata  from  which  these  nenes  take 
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their  departure,  is  death  in  the  instant;  a  breath  is  not 
drawn  again. 

In  describing  the  effects  of  violence  on  the  medulla 
oblongata,  authors  have  attributed  the  sudden  death 
to  injury  of  the  roots  of  the  nerves  of  the  par  vagum ; 
and  yet  we  have  a  statement  from  the  same  authority, 
tliat  an  animal  will  survive  the  division  of  both  nerves 
of  the  par  vagum.  Now  that  we  find  that  many 
respiratory  nerves  depart  from  thte  same  centre,  and 
go  out  to  all  the  parts  of  the  muscular  frame  which 
move  in  respiration,  we  can  better  comprehend  how 
injury  of  the  medulla  oblongata  suppresses  at  once  the 
act  of  respiration  in  the  nostrils,  throat,  and  windpipe, 
as  well  as  the  action  of  the  muscles  both  without 
and  within  the  chest ;  even  the  expression  of  the 
agony  of  dying  is,  by  the  injury  of  tne  roots  of  all 
these  nerves,  suddenly  interrupted,  and  actual  death 
follows  quickly,  owing  to  the  cessation  of  the  res- 
piratory functions. 

The  first  thing  that  strikes  us  is  the  vital  character 
of  these  nerves  called  respiratory;  that  as  they  form  a 
system  belonging  to  the  heart,  lungs,  stomach,  larynx, 
throat,  and  the  whole  exterior  association  of  muscles 
of  respiration,  they  must  be  essential  to  life,  and  in- 
fluenced  in  all  mortal  affections ;  and  that,  in  fact, 
death  cannot  take  place  whilst  this  division  of  the 
nervous  system  is  unchanged  or  unaffected.  On  the 
contrary,  the  injury  to  their  function  is  attended  with 
immediate  death,  and  the  change  takes  place  with 
appalling  suddenness  ;  not  a  breath  is  drawn,  nor  a 
word  uttered,  nor  a  struggle  to  indicate  pain,  nor  a 
feature  discomposed. 

On  the  contrary,  if  other  parts  of  the  body  are 
injured  by  disease  or  accident,  death  comes  slowly 
from  the  rising  of  inflammation,  or  the  extension  of 
the  influence  slowly  over  tlie  system ;  at  length  the 
respiratory  system  partakes  of  the  influence,  the  chest 
nses  higher  and  more  frequently,  an  alarming  symp- 
solut*^^^"  there  is  reason  to  fear  approaching  dis- 
appaiSr  '  ?®  ^^^^^^  ^^  *^^^  affectecl;  the  whole 
cus  of  respiration  is  violently  agitated ;  the  chest. 
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neck,  lips,  and  cheeks,  and  eyeballs  are  wrought  with 
terrible  convulsions ;  the  breathing  is  about  to  stop  ; 
the  action  returns  with  sudden  and  startling  effort, 
and  then  ceases ;  the  patient  dying  in  the  state  of  ex- 
piration, the  muscles  of  Inspiration  being  incapable  of 
renewing  their  effort. 

If  it  be  important  to  know  the  approach  of  danger, 
and  to  distinguish  betwixt  nervous  agitation  from  the 
formidable  symptoms  of  approaching  dissolution,  it 
is  necessary  to  know  the  causes  of  tliese  symptoms, 
otherwise  the  physician  is  no  better  than  the  nurse. 

It  must  happen  tliat  the  derangement  of  one  part  of 
this  class  of  important  organs  must  affect  the  other. 
The  stomach,  for  example,  as  the  most  abused  in  its 
office,  is  daily  exhibiting  the  effect  of  its  close  alliance 
with  this  system  of  nerves  ;  and  what  we  learn  from 
this  anatomy  of  the  respiratory  system  is,  that  the 
stomach  stands  in  close  connection  with  the  respiratory 
nerves,  and  that  an  irritation  on  the  stomach  will  have 
all  the  effects  of  an  injury  immediate  upon  the  lungs. 

The  stomach,  lieart,  and  kings  are  undoubtedly  the 
seat  of  that  affection  which  is  attended  with  sudden 
death  ;  when  there  are  no  tokens  or  symptoms  in  the 
agitations  of  the  respiratory  organs,  the  source  from 
which  danger  is  to  be  most  apprehended  is  the  stomach ; 
and  founding  on  the  fact  expressed  above,  I  have  to 
suggest,  that  it  js  the  duty  of  the  patient  to  struggle 
against  the  increasing  influence  of  the  stomach  on  the 
condition  of  the  respiratory  organs:  that  the  physician 
has  not  merely  to  regulate  the  stomach  as  the  organs 
of  digestion,  but  that  the  patient  has  to  study  to  pre- 
serve his  freedom  of  respiration  against  the  prevailing 
influence  of  the  stomach. 

One  of  our  athleta;  out  of  training  is  pursy,  breath- 
less, and  cannot  bear  the  buffets,  shocks,  and  falls  to 
which  he  is  liable  in  a  bruising  bout.  But  by  spare 
and  healthful  diet,  regular  severe  exercise,  mimic 
combats,  in  which  his  breast,  belly,  and  head  are  re- 
peatedly buffeted,  he  is  at  length  capable  of  standing 
under  shocks  that  would  be  fatal  to  a  man  of  equal 
strength  and  better  constitution,  but  otherwise  unprc- 
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paced  tar  wbat  be  is  to  onder^go.  Whether  it  be 
cAbct  of  the  body,  or  of  the  constitutional  strength 
wWtfaer  it  be  an  exertioD  of  the  head«  or  hands,  o 
fecC,  ve  must  come  to  the  full  exercise  gradually  and 
hj  daw  d^rees.  Thus  I  argue  the  matter  with  a  man 
whose  palpitations  are  esce»^ve  and  paintul,  on  every 
acceJerated  step  ;  he  must  not  altogether  avoid  the  oc- 
casicHi  which  gives  him  uneasiness,  but  by  encountering 
them  repeatedly,  and  by  slow  degrees,  familiarize  him- 
self with  the  exertioo. 

As  these  nerves  belong  to  a  distinct  system,  and 
have  a  diiTerent  origin  from  the  ner\-es  ot  sensibility 
and  common  muscular  motion,  so  it  is  fair  to  presume 
that  they  will  occasionally  be  aflected  by  disease,  when 
the  others  are  left,  in  a  natural  and  healthy  condition. 
But  if  the  natural  distinctions  of  the  ner\es  be  negli- 
gently considered,  the  aflFection  of  the  respiratory 
nervTS  must  remain  obscured.  I  have  already  had 
occasion  to  remark,  that  the  portio  dura,  or  respiratory 
nerve  of  the  face,  is  very  subject  to  derangement, 
producing  partial  paralysis,  or  i'requent  and  spasmodic 
twitchings  of  the  face.  The  most  frequent  detect 
proceeding  from  this  cause  is  a  rapid  and  twinkling 
motion  of  the  eyelid  of  one  side.  Sometimes  we  find 
the  whole  of  one  side  of  the  face  subject  to  contrac- 
tions, by  which  the  features  are  drawn  towards  the  ear. 
This  condition  of  nerves,  and  consequent  spasmodic 
muscular  contractions,  sometimes  extends  to  the  neck  ;, 
then  we  sec  the  head  suddenly  twitched  sideways,  at 
the  same  moment  that  the  mouth  is  drawn  aside. 
This  is  a  great  deformity  ;  for  while  the  individual  is 
animated  and  speaking  with  exertion,  he  gives  tliose 
sudden  startling  motions,  opening  his  mouth  and  turn- 
ing it  to  his  shoulder,  as  if  he  were  catching  flies. 
The  neck  is  twisted,  tlie  head  bent  down,  and  the 
mouth  turned  laterally  and  opened.  These  motions 
must  now  he  attributed  to  the  influence  of  the  respir- 
atory nerves  of  the  face  and  neck. 

But  the  same  class  of  nerves,  in  Uieir  distribution  to 
tlio  chest,  are  subject  to  the  same  derangement.  It^ 
is  not  very  uncommon  to  find  the  shoulder  of  a  younj 
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person  falling  low,  and  the  appearance  of  distortion 
produced  by  a  paralysis  of  that  part  of  the  trapezius 
muacle  which  supports  the  slioulder,  and  which  i  is 
supplied  by  the  spinal  accessory  nerve.  This  aftection 
forms  a  parallel  with  the  paralysis  of  the  eyelid  and 
the  cheek  ;  and  there  are  not  wanting  examples  of  spas- 
modic affection  of  the  thorax  resembling  those  which 
I  have  just  noticed  on  the  side  of  the  face  and  neck. 

We  perceive  that  these  nerves  of  respiration,  so 
peculiar  in  relation  and  function,  are  differently  in- 
fluenced by  disease  from  the  other  division  ot  the 
nervous  system.  We  know  that  their  functions  are  left 
entire  when  the  voluntary  nerves  have  ceased  to  act; 
and  they  are  sometimes  strangely  disordered,  while  the 
mind  is  entire  in  all  its  offices,  and  the  voluntary  ope- 
rations perfect  In  tetanus  the  voluntary  nerves  are 
under  influence,  and  the  voluntary  motions  locked  up 
in  convulsions ;  in  hydrophobia,  on  the  contrary,  the 
respiratory  system  is  affected  ;  and  hence  the  convul- 
sions of  the  "throat,  the  paroxysms  of  suffocation,  the 
speechless  agony,  and  the  excess  of  expression  in  the 
whole  frame,  while  tiic  voluntary'  motions  are  free. 

The  confusion  between  vital  and  voluntary  nerves, 
the  combining  the  par  vagum  and  sympathetic  nerves 
together,  and  the  exclusion  of  the  ^or//o  dura  of  the 
seventh  nerve,  the  spinal  accessory  nerve,  and  the  ex- 
ternal tlioracic  nerve,  from  their  natural  classification 
with  the  diaphragmatic  or  phrenic,  has  given  rise  to 
very  vague  theories,  and  occasioned  very  inaccurate 
statements  of  pathological  facts. 

Tiie  frequency  of  sudden  death,  where  no  corre- 
sponding appearances  are  exhibited  in  the  brain  or 
heart,  leads  us  to  consider  more  attentively  the  only 
part  of  the  system  through  which  life  can  be  directly 
extinguished.  In  angina  pectoris  we  witness  the  agony 
of  suffering  in  this  system  when  the  patient  survives  ; 
and  when  he  dies  suddenly,  we  can  imagine  it  to  pro- 
ceed from  an  influence  extending  over  these  nerves, 
and  interrupting  the  vital  operations.  We  have  seen 
that  a  branch  of  tliis  system  may  suddenly  cease  to 
operate  on  the  corresponding  muscles,  and  that  in  this 
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way  the  side  of  the  face  may  be  deprived  of  all  partici- 

f>ation  in  the  act  of  respiration,  and  all  expression  be 
ost  What  would  result  from  a  more  universal  defect 
in  the  actions  of  this  class  of  nerves  but  sudden  death  ? 
The  stomach,  supplied  with  the  great  central  nerve 
of  this  system,  exhibits  the  most  powerful  influence  on 
these  extended  nerves ;  a  blow  on  the  stomach  "  doubles 
up  '*  the  bruiser,  and  occasions  that  gasping  and  crow- 
ing which  sufficiently  indicates  the  course  of  the  injury: 
a  Uttle  more  severe,  and  tlie  blow  is  instantly  fatal.  A 
man  broken  on  the  wheel  suffers  dreadful  blows,  and 
his  bones  are  broken,  but  life  endures;  the  coup  de 
grace  is  the  blow  on  the  stomach. 

The  position  of  the  asthmatic  shows  how  this  system 
is  affected  ;  whether  directly  or  indirectly,  it  is  not  our 
present  business  to  enquire.  He  stands  stooping  for- 
ward, resting  his  arms  so  as  to  throw  the  muscles  of 
the  chest  into  operation  upon  the  ribs.  The  position  of 
the  head  and  the  rigidity  of  the  muscles  of  the  neck, 
the  action  of  the  mastoid  muscle,  and  of  the  cutaneous 
muscle,  visible  in  the  retraction  of  the  cheeks  and 
mouth,  and  the  inflation  of  the  nostrils,  carry  us  back 
in  review  of  the  nerves  and  muscles  of  respiration. 


It  will   now,  perhaps,   be  acknowledged,  that   the 
methods  of  physiologists,  in  accounting  for  the  com- 
bination of  parts  in   the  actions  of  respiration,  were 
very  imperfect,  or  rather  altogether  erroneous.    To  ac- 
count for  the  convulsion  of  the  diaphragm  in  sneezing, 
they  were  constrained  to  go  a  far  way  about :  first,  con- 
necting  the  roots  of  the  phrenic  with  the  sympathetic 
nerve :  bestowing  sensibility   on  the  latter,   which   it 
does  not  possess :  then,  following  a  remote  connection 
betM^een  it   and  the  nerves  of  the  nose ;  then  again, 
counting  the  relations  between  the  facial  nerve   and 
the  third  of  the   neck :  they  satisfied  themselves  that 
they   had  explained   the   manner  in  which    the    dia- 
phragm  became  convulsed  upon  irritating  the  mem- 
brane  of  the  nose.     Another  misconception  was  en- 
grafted on  the  first ;  they  spoke  of  these  actions  as  con- 
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vulsive  and  irregular,  whicli  are  amongst  the  most 
admirable  provisions  for  the  protection  of  life.  As  to 
the  act  of  sneezing;  like  coughing,  it  is  a  consequence 
of  an  irritation  of  the  extremity  of  one  of  the  respira- 
tory nerves,  whence  the  whole  muscles  of  respiration 
are  brought  into  action.  That  there  is  nothing  acci- 
dental, nor  of  the  nature  of  convulsion,  is  shown  by 
the  admirable  adjustment  of  the  muscles  to  the  object. 
A  body  irritating  the  glottis  will  call  into  simultaneous 
action  the  muscles  of  respiration,  so  as  to  throw  out  the 
air  with  a  force  capable  of  removing  the  offending  body. 
But  if  the  irritation  be  on  the  membrane  of  the  nose, 
the  stream  of  air  is  directed  differently,  and,  by  the 
action  of  sneezing,  the  irritating  particles  are  removed 
from  these  surfaces.  By  the  consideration  of  how  many 
little  muscles  require  adjustment  to  produce  this  change 
in  the  direction  of  the  stream  of  air,  we  may  know 
that  the  action  is  instinctive,  ordered  with  the  utmost 
accuracy,  and  very  different  from  convulsion. 


OF   SMELLING,    AS    INFLUENCED   BV   THE    PORTIO    DURA 
OF    TUE    SEVENTH    NERVE. 

It  will,  I  hope,  be  acknowledged  that  I  have  studied 
the  functions  of  the  parts  to  which  the  nerves  are  sent, 
before  I  made  my  experiments  or  drew  my  conclusions. 
Even  in  the  exercise  of  the  sense  of  smelling,  parts  are 
employed,  which  do  not,  at  first,  seem  necessary.  For 
the  highest  enjoyment  or  exercise  of  the  sense  of  smell- 
ing, it  is  necessary  that  the  stream  of  air  inhaled  through 
the  nostrils  should  change  its  direction,  and  be  in- 
creased in  force.  In  breathing  through  the  nose,  the 
air  is  carried  directly  backward.  If  the  nostrils  are  ex- 
panded in  anxious  or  hurried  respiration,  the  passage  is 
enlarged,  and  made  more  direct.  But,  perhaps,  ray 
reader  is  not  aware  that  in  each  nostril  there  are  two 
circular  openings,  the  innermost  something  more  than 
half  an  inch  within  the  other.  This  interior  circle  ex- 
pands, and  becomes  lower  when  the  breath  is  forcibly 
drawn  into  the  lungs  ;  but  in  the  act  of  smelling  it  is 
much    diminished    and  elevated.     The  change  in  the 
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form  and  relation  of  the  exterior  and  internal  nostril  is 
perfonned  by  the  action  of  the  muscles  on  the  cartilages; 
and  the  effect  of  the  change  is  to  increase  the  force  of 
the  stream  of  air,  and  to  direct  it  up  towards  the  seat 
of  the  sense  of  smelling.  In  common  breathing-  some 
part  of  the  effluvia  afloat  in  the  atmosphere  reaches  the 
seat  of  the  sense  ;  but  fully  to  exercise  the  sense,  it  is 
necessary  to  concentrate  and  direct  the  stream  of  air,  as 
I  have  described. 

It  will  now  be  comprehended  how  the  destruction  oO 
the  porfio  dura,  or  respiratory  nerve  of  the  face,  affecl 
the  organ  of  smelling;  for  if  by  the  injury  of  that  ner 
the  motion  of  tlie  muscles  of  the  nostiils  be  lost,  the 
breath  may  be  drawn  into  the  lungs  through  the  relaxed 
passage,  but  it  will  not  be  drawn  forcibly  up  towards 
the  seat  of  the  olfactory  nerve,  nor  will  the  air  brush 
over  the  surface  on  which  the  proper  nerve  of  sense  i  " 
expanded. 

A  man  being  paralytic  on  one  side  of  the  face  by  th 
loss  of  power  in  the  porlh  dura,  lie  was  made  to  sniel 
ammonia :  it  did  not  affect  the  paraJytic  side,  because^ 
it  was  forcibly  inhaled  into  the  ceils  of  the  nose  onjy  on 
the  side  where  the  nostril  was  moveable.  On  trying- 
the  experiment  on  a  dog,  in  whom  the  portio  dura  of 
one  side  had  been  cut,  the  same  thing  was  manifested  ; 
he  snuffed  it  up  \vith  the  sound  side,  and  showed  the 
natural  consequence  of  the  irritation  of  the  membrane  j 
while  he  was  not  similarly  affected  when  the  bottle  was  ■ 
put  to  the  paralytic  nostril.  ^H 

Unless  I  had  attended  to  the  structure  and  function^H 
of  the  part,  on  witnessing  these  phenomena,  I  might  ^^ 
have  conceived  that  the  seventh  nerve  was  the  nerve  of 
smelling,  like  a  noted  French  physiologist,  who  con- 
cluded too  hastily,  that  he  had  discovered  the  ner\e  of  ^_ 
vision  and  of  smelting  in  the  flflh  nerve.  ^^M 

I  allude  to  certain  experiments  lately  performed  id^^l 
London  by  a  distingidshed  visitor,  which  af!brd  a  proof ^^^ 
of  the   utter  impossibility  of  reasoning  correctly  on 
these  subjects  without  the  knowledge  of  the  anatomy. 
The  olfactorj'  nerve  was  destroyed,  and  ammonia  put ., 
to  the  nostrils  of  the  animal,  and  when  the  creatti 
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sneezed,  it  was  a  coup  de  theatre!  then  the  gentlemen 
congratulated  themselves  that  it  was  discovered  that 
the  first  pair  of  nerves  was  of  no  use ! !  The  common 
irritability  of  the  Schneiderian  membrane  results  from 
the  fifth  nerve :  why  does  the  membrane  possess  this 
sensibility,  and  why  is  the  sensibility  joined  to  the 
actions  of  the  respiratory  system  ?  because  these  pas- 
sages must  be  guarded  as  the  larynx  is  guarded.  When 
any  thing  offensive  is  lodged  there,  it  must  be  removed  ; 
and  the  means  nature  employs  is,  to  drive  the  air  by  an 
instinctive  action  of  the  respiratory  organs,  violently 
and  suddenly,  through  the  nostrils.  But  what  has  this 
to  do  with  smelling  ?  As  well  might  we  destroy  the 
olfactory  nerve,  and  wonder  that  the  creature  ex- 
perimented on  still  coughed  when  the  larynx  was 
tickled. 

We  have  some  observations  on  this  subject  in  Mr. 
Shaw's  paper  already  quoted.  "  The  effect  upon  the 
nostril  is  the  most  obvious  symptom,  when  the  nerve 
is  cut  in  the  ass.  If  after  having  cut  the  right  nerve 
{porlio  dura)  we  hold  the  nostril  for  a  short  time,  so  as 
to  prevent  the  animal  from  breathing,  he  will,  when 
freed,  begin  to  snort,  but  with  the  left  nostril  only. 
If  we  hold  carbonate  of  ammonia  to  the  paralysed 
nostril,  he  will  not  be  affected  ;  but  if  it  be  held  to  the 
other,  he  will  snuff"  it  up,  and  then  curl  the  nostril,  and 
have  an  expression  in  the  whole  of  that  side  of  the 
face,  as  if  he  were  going  to  sneeze,  while  the  right  side 
will  remain  quite  unmoved." 

The  rationale  of  this  is  worth  attention ;  by  the 
neglect  of  it  some  physiologists  and  experimenters 
Iiave  appeared  to  much  disadvantage. 

The  act  of  smelling  is  not  simply  the  act  of  drawing 
the  breath  ;  but  while  the  breath  is  drawn  there  is  a 
conformity  in  the  motion  of  the  nostrils,  by  which  the 
air,  loaded  with  the  effluvia,  is  directed  to  the  seat  of 
the  olfactory  nerve  ;  that  is  to  say,  is  made  to  circulate 
in  the  higher  parts  of  the  ca\ities  of  the  nose,  instead 
of  streaming  directly  backwards  into  the  posterior 
nostrils.  This  was  the  reason  why,  on  putting  the 
ammonia  to  the  nostril  which  was  still,  the  creature 
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was  not  excited,  although  there  had  been  nothing  done 
to  injure  the  sensibility  of  that  side  of  the  nose.  If  a 
man  were  simply  to  draw  his  breath  in  taking  muf^ 
the  powder  would  be  drawn  into  his  fauces  and  lungs : 
but  to  snuff,  the  point  of  the  nose  is  drawn  down,  and 
the  nostrils  contracted ;  and  then,  when  the  air  is  in- 
haled, the  snuff  rises  to  the  superior  cells,  and  stimu- 
lates all  the  interior  of  the  nostrils.  Although  by  this 
stimulus  he  sneezes,  the  olfactory  nerve  has  nothings 
to  do  with  it.  The  luxury  is  in  the  stimulus  of  the 
respiratory  system  through  the  excitement  of  the  mem- 
brane, not  in  the  odour  as  enjoyed  by  the  olfactory 
nerve.  The  sensitive  branches  of  the  fifth  are  first 
excited,  then  the  respiratory  system  is  in  a  secondary 
manner  affected ;  and  to  ascertain  whether  the  mode 
of  communication  between  the  fifth  and  the  respiratory 
nerves  be  affected  at  their  roots  in  the  brain,  or  at 
their  extremities,  is  a  fair  question  to  be  determined 
by  experiment  or  reasoning. 

THESE    RESPIRATORY   NERVES   ARE   ORGANS    OF 

EltPRESSION. 

We  may  notice  another  office  of  these  respiratory 
nerves ;  in  smiUng,  laughing,  and  weeping,  the  influ- 
ence is  solely  propagated  through  them.     The  face^ 
we  have  seen,  is  dead  to  all  changes  of  the  kind  when 
the  nerve  of  this  class  which  goes  to  it  is  destroyed, 
whether  it  be  by  division  of  the  nerve,  or  from  its  being 
surrounded  with  inflammation  or  suppuration.    When 
we  consider  that  all  the  respiratory  nerves  depart  from 
the  same  source,  and  participate  in  the  same  functions ; 
and,  more  especially,  when  we  see  the  respiratory  organs 
so  very  distinctly  affected  in   the  conditions  of  the 
mind  which  give  rise  to  these  affections,  it  is  not  too 
much  to  suppose^  that  what  is  proved  in  regard  to  one 
of  these  nerves,  is  true  of  the  whole  class,  and  that 
they  alone  are  influenced  in  laughter.     Physiologists 
who  have  not  investigated  the  cause,  are  yet  agreed  in 
describing  laughter  to  be  a  condition  of  the  respiratory 
muscles^  where  the  air  is  drawn  in  rapidly,  and  thrown 
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out  in  short  spasmodic  motions  of  these  muscles  ;  that 
crying  is  nearly  the  reverse,  the  inspiration  being  cut 
by  spasmodic  actions  of  the  muscles  of  inspiration.  By 
these  considerations  are  explained  the  subrisus  which 
arises  from  abdominal  irritation,  and  the  sardonic  re- 
traction of  the  muscles  of  the  face  produced  by  wounds 
of  vital  parts,  and  particularly  of  the  diaphragm.  It 
explains  also  the  successive  convulsive  lifting  of  the 
shoulders  in  wounds  of  the  diaphragm. 

That  a  system  of  nerves  so  intimately  combined  as 
this  is  ^vith  the  other  parts  of  the  general  system, 
should  suffer  in  hysterical  disorders,  cannot  surprise 
us  ;  and.  admitting  that  irritation  reaches  to  the  respi- 
ratory system,  we  may  perceive  how  rapidly  the  change 
may  be  produced,  from  the  convulsions  of  laughter  to 
those  of  crying  ;  and  where,  if  there  be  a  correspond- 
ing condition  of  the  mind,  it  rather  follows  than 
precedes  the  expression  of  the  frame. 

It  would  have  been  extraordinary  if  we  had  arrived 
at  any  satisfactory  theory  of  expression,  before  it  was 
known  through  what  instruments  the  mind  influenced 
the  body  during  emotion  or  passion,  But  since  we 
know  that  the  diWsion  of  the  respiratory  nerve  of  the 
face  deprives  an  animal  of  all  expression,  and  that  the 
expressive  smde  of  the  human  face  is  lost  by  an  injury 
of  this  nerve  ;  since  it  is  equally  apparent  that  the 
convulsions  of  laughter  arise  from  an  influence  ex- 
tended over  this  class  of  nerves  j  it  comes  to  be  ia 
some  sort  a  duty,  in  pursuing  this  matter,  to  examine 
farther  into  the  subject  of  expression.  We  may  be  at 
the  same  time  assured  of  this,  that  whatever  serves  to 
explain  the  constant  and  natural  operations  of  the 
frame,  will  also  exhibit  to  us  the  symptoms  of  disease 
with  more  precision. 

In  terror,  we  can  readily  conceive  why  a  man  stands 
with  eyes  intently  fixed  on  the  object  of  his  fears  ;  the 
eyebrows  elevated,  and  the  eyeballs  largely  uncovered : 
or  why,  with  hesitating  and  bewildered  steps,  his  eyes 
are  rapidly  and  wUdly  in  search  of  something.  In  this 
we  only  perceive  the  intent  appUcation  of  his  mind  to 
the  objects  of  his  apprehensions,  and  its  direct  infli 
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on  the  outward  organs.  But  when  we  observe  him 
farther,  there  is  a  spasm  on  his  breast:  he  cannot 
breathe  freely :  the  chest  remains  elevated,  and  his 
respiration  is  short  and  rapid :  there  is  a  gasping  and 
convulsive  motion  of  his  lips :  a  tremor  on  his  hollow 
cheeks :  a  gulping  and  catching  of  his  throat :  his 
heart  knocks  at  his  ribs,  while  yet  there  is  no  force  in 
the  circulation ;  the  lips  and  cheeks  being  ashy  pale. 

It  is  obvious  that  there  is  here  a  reflected  influence 
in  operation.  The  language  and  sentiments  of  every 
people  have  pointed  to  the  heart  as  the  seat  of  passion, 
and  every  individual  must  have  felt  its  truth.  For 
though  the  heart  be  not  in  the  proper  sense  the  seat  of 
passion,  it  is  influenced  by  the  conditions  of  the  mind, 
and  from  thence  its  influence  is  extended  through  the 
respiratory  organs,  so  as  to  mount  to  the  throat,  and 
lips,  and  cheeks,  and  account  for  every  movement  in 
passion  which  is  not  explained  by  the  direct  influence 
of  the  mind  upon  the  features. 

So  we  shall  find,  if  we  attend  to  the  expression  of 
grief,  that  the  same  phenomena  are  presented  ;  and  we 
may  catalogue  them,  as  it  were  anatomically.  Imagine 
the  overwhelming  influence  of  grief — the  object  in 
the  mind  has  absorbed  the  powers  of  the  frame ;  the 
body  is  no  more  regarded,  the  spirits  have  left  it ;  it 
reclines,  and  the  limbs  gravitate ;  the  whole  body  is 
ner\^eless  and  relaxed,  and  the  person  scarcely  breathes  : 
so  far  there  is  no  difficulty  in  comprehending  the  eflTect 
in  the  cause.  But  why,  at  intervals,  is  there  a  long 
drawn  sigh,  why  are  the  neck  and  throat  convulsed, 
and  whence  the  quivering  and  swelling  of  the  lip  ;  why 
the  deadly  paleness,  and  the  surface  earthy  cold ;  or 
why  does  convulsion  spread  over  the  frame  like  a 
paroxysm  of  suflTocation  ? 

To  those  I  address,  it  is  unnecessary  to  go  farther, 
than  to  indicate  that  the  nerves  treated  of  in  these 
papers  are  the  instruments  of  expression,  from  the  smile 
upon  the  infant's  cheek  to  the  last  agony  of  life.  It  is 
when  the  strong  man  is  subdued  by  this  mysterious 
influence  of  soul  on  body,  and  when  the  passions  may 
l>e  truly  said  to  tear  the  breast,  that  we  have  the  most 
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afBicting  picture  of  human  frailty,  and  the  most  un- 
equivocal proof  that  it  is  the  order  of  functions  which 
we  have  been  considering  that  is  then  affected.  In  the 
first  struggles  of  the  infant  to  draw  breath,  in  the  man 
recovering  from  a  state  of  suffocation,  and  i  n  the  agony 
of  passion,  when  the  breast  labours  from  the  influence 
at  tlie  heart,  the  same  system  of  parts  is  affected,  the 
same  nerves,  the  same  muscles,  and  the  symptoms  or 
characters  have  a  strict  resemblance. 


Having  examined  the  system  of  nerves  and  muscles, 
which  are  the  agents  in  respiration,  in  their  fullest 
extent  and  in  all  their  bearings  ;  having  looked  at 
them  in  their  highest  state  of  complication  in  the  human 
body ;  and  having  traced  them  upwards,  from  the 
animals  of  simple  structure,  and  then  by  experiment, 
and  in  a  manner  analytically  as  well  as  synthetically; 
their  relations  become  obvious.  Instead  of  one  re- 
spiratory nerve,  the  par  vagum,  the  nerve  so  called,  is 
found  to  be  the  central  one  of  a  system  of  nerves  of 
great  extent  Instead  of  the  relations  of  the  vital 
organs  of  circulation  and  respiration  depending  on  some 
supposed  influence  of  the  sympathetic  nerve,  they  are 
found  to  have  an  appropriate  system. 

This  system  of  nerves,  extncated  from  the  seeming 
confusion  in  which  it  lay  hitherto  encumbered,  is  found 
to  be  superadded  to  that  of  mere  feeling  and  agency, 
attributes  common  to  all  animals :  through  it  we  see, 
engrafted  as  it  were,  and  superadded  to  the  original 
nature,  higher  powers  of  agency,  corresponding  to  our 
condition  of  mental  superiority ;  these  are  not  the 
organs  of  breathing  merely,  but  of  natural  and  articulate 
language  also,  and  adapted  to  the  expression  of  senti- 
ment, in  the  workings  of  the  countenance  and  of  the 
breast,  that  is,  by  signs  as  well  as  by  words.  So  that 
the  breast  becomes  the  organ  of  the  passions,  and  bears 
the  same  relation  to  the  developement  of  sentiments  as 
the  organs  of  the  senses  do  to  the  ideas  of  sense. 

N  N  S 
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OF   THE  NINTH   PAIR;    LINGUALIS,    OR   HYPO-6L088U8. 

This  nerve  arises  by  a  number  of  filaments  coming 
off  in  regular  succession  from  the  medulla  oblongata, 
and  from  the  side  of  the  corpus  pyramidale,  and  betwixt 
that  body  and  the  corpus  olivare.  These  filaments^ 
collecting  in  the  direction  of  the  condyle  of  the  occipital 
bone,  pass  put  from  the  skull  by  the  anterior  condyloid 
foramen  :  when  it  has  made  its  exit,  this  nerve  adheres 
to  the  eighth  pair,  by  cellular  filaments  *  ;  and  from  that 
part  of  the  eighth  nerve  where  it  gives  off  the  laryngeal 
branch,  there  comes  off  a  communication  to  the  ninth 
nerve.  It  receives  also  branches  from  the  first  cervical 
nerve,  or  from  the  branch  of  union  of  the  first  and 
second  cervical  nerves.  Here  it  is  also  joined  by  a 
twig  from  the  sympathetic  nerve.  When  dissecting  in 
the  neck,  we  find  the  ninth  nerve  lying  by  the  side  of 
tlie  internal  jugular  vein  under  the  stylo-hyoideus 
muscle,  and  under  the  sub-maxillary  gland,  and  near  the 
horn  of  the  os  hyoides. 

The  nerve,  making  a  curve  to  ascend  again  to  the 
tongue,  gives  off  that  branch  which  is  called  the  de- 
scENDENs  NONi.  The  Continued  trunk  of  the  nerve 
passes  before  the  external  carotid  artery,  and  forwards 
under  the  larger  branches  of  veins.  It  lies  parallel  to 
the  lingual  arteiy,  but  not  so  deep,  and  on  a  higher 
level.  Here  it  turns  upwards  under  the  stylo-hyoideus 
and  digastricus  muscles,  and  betwixt  the  stylo-glossus 
and  hyo-glossus.  Where  the  nerve  is  near  the  os 
hyoides,  and  passing  under  the  hyo-glossus  muscle,  it 
sends  down  a  twig  which  passes  to  the  thyreo-hyoideus 
muscle. 

The  continued  nerve  goes  under  the  mylo-hyoideus, 
and  is  liberally  distributed  to  the  muscles  of  the  tongue, 
but  not  before  these  branches  have  formed  a  sort  of 
nlexus.  It  terminates  by  numerous  filaments,  whiclx 
lorm  a  net-work  amongst  the  muscles  of  the  tongue  j 

*  Some  a£Snn  that  there  is  a  connection  by  filaments  of  nerves 
at  this  junction  of  the  8th  and  9th  : — "  etiam  interdum  tradita  ac- 
eeptaye  Jibrilla  nervea."    Scarpa,  Tab.l. ;  so  Asch.  Rillopius. 
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to  which  is  united  part  of  that  branch  of  the  fifth  pair 
which  goes  to  the  tongue.  • 

The  RAMUS  DEscENDENs  NONi  comes  off  from  the 
lower  edge  of  the  ninth  nerve,  (the  origin  is  covered 
by  the  internal  jugular  vein,  and  by  the  occipital  artery.) 
This  branch,  near  its  origin,  is  connected  with  the  par 
vagum  ;  it  then  passes  downward,  obliquely  over  the 
sheath  of  the  carotid  artery,  and  under  the  thyroid  vein. 
In  the  superficial  dissection  of  the  muscles  of  the  neck, 
two  slender  twigs  of  nerves  will  be  seen  to  come  from 
the  side  of  the  neck,  and,  crossing  the  jugular  vein, 
unite  to  this  descending  branch  ot  the  ninth.  Those 
twigs  come  from  the  second  and  third  cervical  nerves, 
(in  some  instances  those  twigs  are  found  to  be  derived 
from  the  first  origin  of  the  phrenic  nerve)  ;  and  a  plexus 
is  formed  by  their  union  with  the  descendens  noni, 
viz.  the  superficial  cervical  plexus.  From  this  centre  are 
sent  out  many  delicate  and  superficial  nerves  to  the 
omo-hyoideus,  sterno-thyroideus,  and  stemo-hyoideus 
muscles  ;  and  a  branch  of  the  descendens  noni  takes  a 
course  along  the  central  tendon  of  the  omo-hyoideus, 
to  supply  the  lower  division  of  this  muscle.  There  is 
a  branch  of  some  interest,  although  small  and  deep, 
among  so  many  greater  nerves  ;  it  comes  from  the  par 
vagum  and  the  descending  branch  of  the  ninth,  and 
joins  this  cervical  plexus,  where  it  may  be  traced 
piercing  the  scalenus  muscle. 

Thus  we  find  that  the  ninth  nerve  lias  connections 
with  the  eighth  pair  of  nei'ves,  with  the  spinal  accessory, 
the  sympathetic,  the  cervical,  and  phrenic  nerves. 
When  this  nerve  is  injured,  the  motion  of  the  tongue 
is  lost,  but  the  sense  of  taste  remains  unimpaired.  On 
the  contrary,  when  the  branch  of  the  fiftb  nerve  going 
to  the  tongue  is  hurt,  the  sense  of  taste  is  lost,  while 
the  mobility  of  the  tongue  remains.!  Columbus  knew 
a  man  who  had  no  sense  of  taste,  and  who  ate  indiffer- 
ently every  thing  presented  to  him.  When  he  died, 
Columbus  was  curious  to  know  the  cause  of  tliis,  and 
he  found  that  he  altogether  wanted  the  gustatory  nerve 

*  This  hai  been  called  jtlenrut  eerato-batio  nh/fo-fflossiu  ! 
t  Soemmernng  de  Cerebro  et  Nervis. 
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or  lingual  branch  of  the  inferior  maxillary  nerve.  Cases 
detailed  by  Professor  Scarpa  still  further  illustrate  this 
fact.  A  woman  subject  to  epipieptic  attacks  in  an 
early  age,  was  seized  in  her  pregnancy  with  an  hemi* 
plegia  and  loss  of  speech.  From  this  attack,  by  the 
use  of  medicines,  she  recovered ;  but  in  a  future  labour 
the  disease  recurred.  Now  the  cure  was  less  complete  : 
for,  though  she  regained  the  use  of  her  arms,  she  never 
recovered  the  faculty  of  speech,  or  was  only  capable  of 
articulating  with  great  dissonance  the  monosyllables, 
affirming  or  denying.  Upon  making  her  exert  herself 
to  speak,  they  observed  no  motion  in  the  tongue  ;  and, 
upon  applying  the  hand  under  the  jaw,  they  could  feel 
no  motion  in  the  muscles  of  the  tongue ;  yet  she  relished 
her  food  and  drink,  and  had  an  acute  sense  of  taste, 
and  could  swallow  easily.  He  mentions  another  case, 
where  the  patient  was  attacked  with  a  sense  of  weight 
at  the  root  of  the  tongue,  a  difficulty  of  speaking,  and 
copious  flow  of  saliva.  In  a  short  time  he  entirely  lost 
the  power  of  articulating,  but  retained  acutely  the  sense 
of  taste.  • 

OF    THE    CERVICAL   NERVES. 

We  have  done  with  the  more  irregular  nerves  of  the 
head,  and  now  we  come  to  the  spinal  nerves,  which 
all  agree  in  structure  and  function,  being  double  at 
their  roots;  and  having  one  root  given  to  bestow 
sensibility,  and  the  other  root  to  bestow  motion. 

First  cervical  nerve.  Tenth  pair  of  the  skull. 
SuB-occiPiTAL  NERVE.  —  This  is  the  least  of  all  the 
nerves  of  the  spine ;  it  arises  by  two  roots  from  the 
medulla  spinalis.  Some  diflference  has  been  observed 
in  the  manner  in  which  those  roots  collect  their  fila- 
ments ;  and  only  the  anterior  root  or  fasciculus  is 
described  by  some  authors.  The  posterior  fasciculus  is, 
Mideed,  the  larger,  and  comes  in  a  direction  different 
from  the  general  direction  of  the  roots  of  the  other 

It  J***l*^®  Neurologicae,  Auctore  Anton.  Scarpa. 
of  the**   ^^^  ^®®"  *^®  author's  intention  to  prosecute  the  subject 
^  •ccom'r^K  ^^  ^^^  tongue,  and  he  hopes  in  the  succeeding  season 
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cervical  nerves.  The  roots  of  the  sub-occipital  nerve 
are  connected  with  the  spinal  accessory  nerve,  so  as  to 
give  rise  to  some  difference  of  opinion,  and  sometimes 
they  form  a  union  with  the  posterior  roots  of  the  second 
cervical  uerve.  The  fibres  of  the  sub-occipital  nerve 
passing  transversely,  and  a  little  obHquely  upwards,  go 
out  under  the  vertebral  artery,  and  betwixt  it  and  the 
first  vertebra  of  the  neck.  'I  he  little  trunk  of  the  sub- 
occipital nerve,  thus  formed,  forms  its  ganglion  in  the 
usual  way,  and,  having  escaped  from  the  spine,  rises  for  a 
little  way  upwards,  and  then  divides  into  two  branches. 

The  anterior  of  these  branches  is  the  smaller.  It 
passes  down  upon  the  inside  of  the  vertebral  artery ; 
its  filaments  unite  with  the  hj-po-glossal  nerve,  or  ninth 
pair,  and  with  the  superior  cervical  ganglion  of  the 
sympathetic,  and  with  the  first  branch  of  the  second 
cervical  nerve."  The  larger  and  posterior  branch 
divides  into  eight  twigs,  which  are  chiefly  distributed 
to  the  muscles  moving  the  head  —  to  the  obliquus 
superior  and  inferior,  the  recti  postici  and  laterales, 
complexus,  and  splenius.  Some  of  those  muscular 
branches  unite  with  that  branch  of  the  second  cervical 
nerve  which  ascends  upon  the  occiput. 

Second  cervical  nerve. — This  ner\'e  arises  by  a 
double  origin  from  the  spinal  marrow,  like  the  other 
nerves  of  the  spine,  and  passes  betwixt  the  first  and 
second  vertebrfe.  It  is  larger  than  the  last,  and  divides 
into  two  branches. 

The  SUPERIOR  BRANCH  sends  up  a  considerable  divi- 
sion behind  the  projection  of  the  transverse  procesa  of 
the  first  vertebra,  to  be  united  to  the  sub-occipital  or 
first  cervical  nerve.  Several  twigs  pass  for%vard  to 
unite  with  the  superior  cervical  ganglion  of  the  sympa- 
thetic nerve,  and  with  some  of  the  more  anterior 
branches  of  the  third  cervical  nerve,  and  with  the  ninth 
and  spinal  accessory  nerves.  Besides  these  intricate 
connections,  irregular  branches  of  this  nerve  proceed 

"  A  very  small  nerve  is  described  by  some  authors  as  passiDB 
from  the  anterioi  division  of  ihiB  nerve  into  the  caaai  of  the  vertebral 
artery. 
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to  the  small  muscles,  moving  the  head,  and  lying  on 
the  fore  part  of  the  spine,  llie  posterior  branch  of  the 
second  pair  of  cervical  nerves  is  chiefly  a  muscular 
nerve.  It  rises  up  by  the  side  of  the  complexus,  gives 
branches  to  that  muscle  and  to  the  splenius,  and  com- 
municates with  the  branches  of  the  first  cervical.  Its 
branches  are  also  distributed  to  the  upper  part  of  the 
trapezius  muscle,  from  which  they  extend  along  the 
integuments  covering  the  occiput,  even  to  the  summit 
of  the  head. 

The  THIRD  CERVICAL  NERVE,  in  the  first  place,  com* 
municates  with  the  second  and  fourth  cervical  nerves, 
then  forwards  with  the  sympathetic  and  lingual  nerves. 
It  sends  down  a  twig  to  unite  with  the  origin  of  the 
phrenic  nerve  frora  the  fourth  cervical  nerve.  From 
the  anterior  division  of  the  third  cervical  nerve  branches 
pass  to  the  splenius  and  complexus  and  trapezius,  and 
upwards  to  the  ear.  We  may  observe  also  a  cutaneous 
nerve  which  accompanies  the  external  jugular  vein,  viz. 
NERVUS  suPERFiciALis  COLLI ;  the  distribution  of  which 
is  chiefly  to  the  angle  and  margin  of  the  lower  jaw, 
while  some  of  its  branches  enter  the  parotid  giand,  and 
unite  with  the  extremities  of  the  portio  dura  and  other 
facial  nerves.* 

The  SMALL  POSTERIOR  DIVISION  of  the  nerve  passes 
to  the  complexus,  spinalis  cervicis,  and  multifidus 
spinae,  while  at  the  same  time  it  unites  to  the  branches 
of  the  second  cervical  nerve. 

The  FOURTH  CERVICAL  NERVE,  comiug  out  from 
betwixt  the  third  and  fourth  cervical  vertebrae,  divides 
into  its  anterior  and  posterior  branches,  like  the  other 
cervical  nerves.  The  first  goes  to  foam,  with,  the  third 
and  fifth  cervical  ner\*es,  the  phrenic  nerve.  It  sends 
also  forward  a  branch  to  the  sympathetic,  and  also  to 
the  integuments  of  the  neck  and  shoulder,  and  to  the 
supra  and  infra  spinatus  muscles.  These  are  called  by 
Soemmerring  superclaviculares  anteriores,  medii, 
and  posteriores.     And  to  these  is  attributed  the  false 

•  This  nerve  continues  to  give  sensibility  to  the  lower  part  of  the 
lace,  after  the  branches  of  the  fifth  are  cut. 
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pains  when  the  diaphragm  is  irritated.  These,  too,  in 
all  probabiHty,  cause  the  convulsions  of  the  shoulder 
when  the  diaphragm  is  wounded. 

The  great  posterior  division  of  the  fourth  cervical 
nerve  passes  to  the  muscles  of  the  spine  and  shoulder, 
in  conjunction  with  the  branches  of  the  third  cervical 
nerve. 

Fifth  cervical  nerve.  —  This  nerve  comes,  of 
course,  from  betwixt  the  fourth  and  fifth  vertebrse,  and 
from  betwixt  the  scaleni  muscles.  It  divides  also  into 
two  branches.  The  superior  of  these  passes  back- 
wards to  the  muscles  of  the  back  and  shoulder;  and  a 
branch,  fonned  by  it  and  the  sixth,  passes  down  under 
the  scapula  and  serratus  major. 

This  last  is  the  nerve  I  have  described  under  the 
term  external  respiratoby  nerve.  It  has  the  same 
source  with  the  phrenic  nerve  ;  it  is  connected  with 
that  internal  nerve ;  at  its  origin  it  is  separated  from 
the  phrenic  by  a  very  small  portion  of  the  scalenus. 
Its  course  is  through  the  axilla,  passing  deep  under  the 
nerves  of  the  arm,  and  unconnected  with  the  axillary 
plexus ;  it  is  distributed  to  the  muscles  on  the  side  of 
the  chest,  and  combines  them  into  a  class  with  the 
internal  respiratory  muscles.  The  superior  division  of 
the  nerve  sends  up  also  two  small  twigs  of  communi- 
cation with  the  fourth  cervical  nerve. 

The  INFERIOR  DIVISION  of  the  fifth  cervical  nerve 
sends  down  upon  the  side  of  the  neck  a  considerable 
branch  to  the  formation  of  the  phrenic  ner\e.  It  com- 
municates with  the  root  of  the  sixth  ner\'e,  and  sends 
muscular  branches  backward. 

The  SIXTH  cervical  nerve. — The  muscular  branches 
of  this  nerve  are  large,  and  extensive  in  their  course. 
They  pass  into  the  levator  scapulsp,  extend  under  the 
trapezius,  and  unite  with  the  extreme  branches  of  the 
spinal  accessory  nerve.  They  are  prolonged  to  the 
latissimus  dorsi  and  serratus  magnus.  Branches  also 
extend  down  behind  the  clavicle,  and  under  the  pectoral 
muscle. 

Besides  these  branches,  this  nerve  communicates 
with  the  fifth,  and  gives  out  an  origin  to  the  phrenic 
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nerve ;  and  lastly,  uniting  to  the  seventh,  it  passes  into 
the  axillary  plexus. 

The  SEVENTH  CERVICAL  NERVE.  —  This  uerve  goes 
almost  entirely  to  form  the  axillary  plexus.  There  is  a 
communicating  nerve  from  the  last  of  this,  and  from 
that  communicating  branch  generally  there  passes  off 
a  filament  to  the  phrenic  nerve ;  and  from  the  very  root 
of  the  nerve  there  passes  off  a  branch  to  the  lower  cer- 
vical ganglion  of  the  sympathetic*  Irregular  twigs 
also  descend  from  this  nerve  under  the  clavicle  to  the 
pectoralis  minor  and  major. 

The  EIGHTH  CERVICAL  NERVE.  —  The  greater  part  of 
this  nerve  passes  to  the  axillary  plexus.  It  sends  small 
branches  to  the  lower  cervical  ganglion  of  the  sympa- 
thetic, and  to  the  muscles  of  the  breast ;  which  last 
descend  behind  the  clavicle. 

RECAPITULATION    OF    THE    DISTRIBUTION    OF   THE 

CERVICAL    NERVES. 

Upon  reviewing  the  description  of  these  nerves,  we 
find  that  the  general  tendency  of  their  branches  is 
backwards,  over  the  side  of  the  neck,  to  the  muscles 
moving  the  head  and  shoulders.  We  find  also  that 
they  are  connected  in  a  very  intricate  manner  with  the 
most  important  nerves  of  the  cranium.  High  in  the 
neck,  and  under  the  jaw,  they  are  connected  with  the 
portio  dura,  with^the  fifth  pair,  with  the  eighth  and 
ninth  pairs,  and  with  the  sympathetic.  Towards  the 
middle  of  the  neck  they  are  still  throwing  their  con- 
necting branches  to  the  descendens  noni,  and  sympa- 
thetic, and  eighth  pair.  The  lower  cervical  nerves 
again  are  still  supplying  the  connections  with  the  lower 
ganglion  of  the  sympathetic. 

Further,  we  find  that  the  phrenic  nerve  is  derived 
principally  from  the  third  and  fourth,  and  branch  of 
communication  betwixt  the  fourth  and  fifth.  The 
inferior   external    respiratory  nerve    is    derived  prin- 

*  These  communications  betwixt  the  cervical  nerves  and  the 
sympathetic  nerve  are,  I  believe,  branches  of  the  S3mripathetic  nm- 
jung  down  upon  the  arms. 
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cipally  from  the  fifth  cervical  nerve,  and  also  has  com- 
municating branches  with  the  fourth  and  sixth.  The 
AXILLARY  PLEXUS  is  formcd  hy  the  fifth,  sixth,  seventh, 
and  eighth  cervical  nerves,  and  first  of  the  back. 


OF    THE    DORSAL    NERVES. 

There  are  twelve  dorsal  nerves.  These,  like  all  the 
other  spinal  nerves,  are  formed  by  two  fasciculi  of 
fibres  ;  one  from  the  fore  and  the  other  from  the  back 
part  of  the  spinal  marrow.  These  filaments  run  for 
some  way  superficially  in  the  length  of  the  spinal  mar- 
row before  they  pierce  the  dura  mater.  They  pierce  it 
separately ;  the  posterior  root  first  forms  a  ganglion, 
and  then  the  two  fasciculi  are  united.  They  are  now 
betwixt  the  heads  of  the  ribs.  We  must  Iiere  recollect, 
that  the  trunk  of  the  sympathetic  nerve,  which  passes 
along  the  thorax,  runs  down  behind  the  pleura,  and 
before  the  heads  of  the  ribs  through  all  the  length  of  the 
back.  It  receives,  as  it  passes  the  interstices  of  the 
several  ribs,  at  each  interval,  a  communicating  nerve 
from  the  spinal  marrow,  that  is,  an  additional  root  is 
afforded  by  each  nerve  as  it  passes  ;  it  is  in  a  manner 
thus  made  up  of  roots  from  the  intercostal  nerve^ 
hence  the  sympathetic  is  sometimes  called  intercostal. 

The  intercostal  nerve,  properly  so  called,  sends  its 
greater  branch  forwards  betwixt  the  ribs  ;  some  lesser 
branches  pierce  backwards  to  the  muscles  of  the  back  ; 
opposite  to  this  there  goes  out  from  each  ner\-e  the 
first  branch  of  union  with  the  sympathetic,  and  on  this 
union  a  ganglion  is  formed.  Sometimes  there  run  out 
in  this  direction  two  short  branches  from  the  spinal 
nerve,  to  unite  with  the  ganglion  of  the  sympathetic  ; 
but  more  commonly  there  passes  in  a  retrograde  direc- 
tion from  the  intercostal  nerve,  where  it  is  about  to 
take  its  course  between  the  ribs,  another  branch  of 
communication,  which  joins  the  sympathetic. 

The  intercostal  nerves  pass  on  betwixt  the  ribs,  and 
under  the  protection  of  the  groove  on  the  lower  edge 
of  the  rib,  in  company  with  the  intercostal  arteries,  and 
reach  even  to  the  stemmn.     In  this  course  they  supply 
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the  intercostal  muscles  and  triangularis  stemi,  while 
they  are  at  the  same  time  sending  out  branches,  which, 
piercing  the  intercostal  muscles  and  fascia  of  the 
thorax,  are  distributed  to  the  muscles  on  the  outside 
of  the  chest. — Those  branches  which  we  mentioned  as 
passing  betwixt  the  heads  of  the  ribs,  and  which  are 
sent  off  immediately  upon  the  trunk  escaping  from  the 
vertebral  opening,  supply  the  multifidus  spinae  and 
levatores  costarum,  ana  other  extensor  muscles  of  the 
spine.  Slips,  proceeding  from  the  second,  thirds  fourth, 
and  fifth  intercostal  nerves,  send  branches  to  the  pec- 
toral muscles,  the  serratus  anticus,  and  serratus  posticus 
superior,  trapezius,  and  rhomboideus.  The  sixth,  and 
all  the  lower  nerves  of  the  back,  send  branches  from 
betwixt  the  ribs  to  the  latissimus  dorsi,  serratus  infe- 
rior, and  abdominal  muscles.  The  eleventh  and  twelfUi 
are  distributed  to  the  diaphragm,  quadratus  lumborum, 
psoas  magnus.  and  iliacus  intemus. 

LUMBAR   NERVES. 

The  lumbar  nerves  are  five  in  number.  They  arise 
like  the  other  spinal  nerves.  The  first  comes  out  under 
the  first  lumbar  vertebra,  and  the  others  in  succession. 
Their  trunks  are  covered  by  the  psoas  magnus.  They 
pass  very  obliquely  downward,  and  the  three  lowest  are 
of  remarkable  size. 

In  the  general  distribution,  we  may  first  remark  the 
posterior  branches,  which  go  backwards  to  the  muscles 
which  support  and  extend  the  spine.  Again,  the  an- 
terior branches ;  which  give,  1st,  additional  branches 
to  the  sympathetic  nerve  as  it  passes  over  the  vertebrae 
of  the  loins,  and  by  which  it  is  supported  and  rein- 
forced till  it  terminates  in  the  pelvis ;  2dly,  they  have 
frequent  connection  with  each  other,  and  with  tne  last 
nerve  of  the  back,  and  first  of  the  sacrum  ;  3dly,  they 
send  out  branches,  delicate  but  of  great  extent,  to  the 
muscles  of  the  loins  and  back,  and  to  the  abdominal 
oiuscles  and  integuments  of  the  groin  and  scrotum  j 
^thly,  the  principal  anterior  branches  of  the  lumbar 
nerves  pass  down  to  form  (along  with  the  great  nerves 
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of  the  sacrum)  the  anterior  crural  nerve,  the  obturator, 
and  the  great  ischiatic  nerve. 

SACRAL   NERVES. 

The  nerves  which  come  out  from  the  extremity  of 
the  medulla  spinalis,  or  cauda  equina,  through  the 
sacrum,  are  in  general  five  in  number.  Sometimes 
there  is  one  rnore  or  less.  The  first  division  of  each 
sacral  nerve  is  into  those  branches  which  pass  out  by 
the  posterior  foramina  of  the  sacrum,  and  tnose  which, 
by  the  anterior  foramina,  come  into  the  pelvis.  The 
posterior  branches  are  very  small,  and  pass  to  the 
muscles  supporting  the  spine  ;  while  the  anterior  ones 
are  particularly  large,  especially  the  first  and  second, 
which,  with  the  lowest  of  the  loins,  go  to  form  the 
largest  nerve  of  the  body,  the  ischiatic  nerve. 

It  is  difficult  to  recollect  the  distribution  of  the 
several  branches  of  the  lumbar  and  sacral  nerves,  when 
taken  tlius  together  ;  but  when  we  deliver  the  descrip- 
tion of  the  nerves  of  the  thigh  and  leg,  we  count  them, 
and  remember  them  with  comparative  ease.  At  pre- 
sent we  are  best  prepared  to  follow  the  sympathetic 
nerve  in  its  course. 

OF   THE   GREAT   STMPATHETrC   NERVE  ;    OR,   INTERCOSTAL 
NERVE. 

The  nerve  called  sympathetic  is,  in  fact,  an  entire 
system  of  nerves,  which  distributed  most  evidently  to 
the  viscera  of  the  thorax,  abdomen,  and  pelvis,  does  in 
fact  extend  universally,  by  joining  the  otlier  nerves  of 
the  head  and  extremities.  But  in  this  extended  dis- 
tribution it  LS  lost  by  joining  other  nerves.  While  in 
the  abdomen  and  thorax  it  is  particularly  distinct  and 
demonstrable.  The  old  method  of  describing  the 
sympathetic  nerve  is  to  consider  it  as  derived  from  the 
sixth  and  filth,  for  they  had  no  idea  of  a  nerve  but  as 
a  tube  coming  from  the  brain  ;  for  the  sake  of  clearness 
we  shall  still  describe  it  as  thus  descending. 

The  Bympathetic  nerve  is  in  general  considered  as 
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originally  derived  from  the  sixth  pair ;  it  also  takes  its 
origin  from  the  first  or  ophthalmic  division  of  the  fiftli 
pair,  and  from  the  Vidian  branch  of  the  fifth  pair.  It 
appears  without  the  skull,  sometimes  behind  and  some- 
times before  the  carotid  artery ;  and  sometimes  it  is 
double  in  its  exit  from  the  base  of  the  skull.  Almost 
immediately  after  it  has  escaped  from  the  skull,  it  forms 
its  first  ganglion  ;  which  is  very  large  and  remarkable, 
and  has  the  name  of  the  superior  cervical  ganglion 
of  the  sympathetic  nerve.  It  is  of  a  soft  consistence 
and  reddish  colour,  and  it  extends  from  the  skull  to 
the  transverse  process  of  the  third  vertebra.  It  gra- 
dually tapers  downwards  until  it  becomes  a  very  slender 
nerve.  This  ganglion  has  much  variety  of  shape  in 
different  subjects ;  and  may  be  said  in  general  to  receive 
twigs  of  nerves  upon  the  back  part,  whilst  it  gives  them 
out  upon  the  fore  part. 

The  superior  cervical  ganglion  of  the  sympathetic 
nerve  receives  nerves  from  the  second,  third,  and  fourth 
cervical  nerves,  and  even  sometimes  from  the  root  of 
the  phrenic  nerve.  It  has  also  connections  with  the 
hypo-glossal,  par  vagum,  and  glosso-pharyngeal  nerves. 
It  sends  out  branches  to  unite  with  the  glosso-pharyn- 
geal, and  which  follow  that  nerve  in  its  distribution  to 
the  tongue  and  pharynx.  Many  of  its  branches 
surrounding  the  carotid  artery  form  connections  with 
the  internal  and  external  laryngeal  nerves,  and  proceed 
in  meshes  or  form  plexus  along  with  the  branches  of 
the  artery.  These  may  be  followed  to  great  minuteness. 

To  be  more  particular  in  the  description  of  these 
anterior  branches  of  the  sympathetic  nerve,  they  are 
called  the  nervi  molles,  or  nervi  vasorum.  They 
are  nerves  peculiarly  soft,  with  a  greater  proportion 
of  cellular  membrane ;  they  spread  in  net-works  along 
the  arteries,  and  form  frequent  connections  by  little 
knots  like  small  ganglions.  Classed  with  these  nervi 
vasorum  are  branches  which  pass  forward  from  the 
lipper  ganglion  of  the  sympathetic,  to  unite  with  fila- 
ments from  the  internal  laryngeal  nerve  of  the  par 
va^m,  and  which  form  the  external  laryngeal  nerve. 
It  18  remarked,  that  none  of  these  branches  of  the  sym- 
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pathetic  nerve  are  distributed  to  the  larynx  and  pharynx 
without  being  mingled  and  associated  with  the  glosso- 
pharyngeal nerve,  or  with  the  pharyngeal  branch  of  the 
par  vagum.*  Of  the  nervi  molles  some  form  a  plexus 
upon  the  internal  carotid  artery.  These  are  extremely 
soft  and  pulpy,  and  are  united  with  branches  which 
descend  irom  the  glosso -pharyngeal  nerve.  A  net- 
work is  also  formed,  which  covers  the  beginning  of  the 
external  carotid  artery.  From  this,  as  from  a  centre, 
branches  are  sent  out  with  the  arteries  to  the  neck  and 
face,  and  glands  under  the  jaw  ;  and  these  last,  with  a 
mesh  which  passes  up  upon  the  temporal  artery,  unite 
with  the  portio  dura  of  the  seventh  pair. 

It  has  been  often  observed,  that  the  branches  of  the 
carotid  artery  have  a  peculiar  provision  of  nerves,  and 
that  these  nerves  are  more  numerous  and  minutely 
distributed  than  in  any  other  part  of  the  body.  There 
are  indeed  no  nerves  in  any  part  of  the  body  which 
have  so  extensive  and  intricate  connections  with  im- 
portant vital  nerves  as  the  cutaneous  nerves  of  the  face 
and  neck. 

This  distribution  of  the  nerves  has  been  considered 
a  provision  for  that  power  possessed  by  the  imagination, 
or  rather  that  uncontrollable  connection  which  exists 
betwixt  the  feelings  and  the  action  of  the  vessels  in 
blushing,  and  in  the  expression  of  the  passions.  But 
I  have  proved  this  to  be  altogether  false,  since  by  cutting 
the  portio  dura  of  the  seventh  I  have  taken  all  expression 
from  the  face.  The  emotions  visible  in  the  countenance 
are,  therefore,  not  attributable  to  the  sympathetic  nerve, 
and  its  ner\'i  molles. 

The  lowest  of  the  nervi  vasorum  or  molles,  sent 
off  from  the  superior  ganglion  of  the  sympathetic 
nerve,  descends  in  the  course  of  the  trunk  of  the 
nerve,  and  forms,  with  other  branches,  the  superior 
cardiac  nerve. 

This  nerve,  generally  called  nervcs  cordis  super- 

FiciALis,  passing  down  in  the  direction  of  the  trunk 

of  the  sympathetic  nerve,  and  near  the  longus  colli 

muscle,  is  for  some  length  a  very  slender  branch  ;  but 

"  Scarpa, 
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lion  is  by  no  means  constantly  found,  and  it  is  irregular 
in  its  size  and  shape.  When  large,  and  in  what  may 
be  considered  as  its  more  perfect  state,  it  gives  oft' 
some  considerable  branches.  Of  these,  part  unite  with 
the  superior  cardiac  nerve  already  mentioned  ;  others 
form  the  great  or  deep  cardiac  nerve  ;  while  lesser  ones 
play  round  the  subclavian  artery,  and  unite  with  the 
lower  cervical  ganglion,  or  the  upper  tiioracic  ganglion. 
The  deeper  cardiac  branch  of  the  sympatJietic 
splitting,  and  again  uniting  so  as  to  form  rings,  nms 
outwards,  attached  to  the  arteria  innominata  and  arch 
of  the  aorta,  to  the  heart.  In  this  course,  while  it 
passes  before  the  trachea,  it  forms  connections  with 
the  recurrent  branch  and  trunk  of  the  par  vaguni. 
Under  the  arch  of  the  aorta  we  find  this  branch 
concentrated  to  form  the  ganglion  cardiacum  of 
Wrisberg,  or  ganglion  molle  et  pellucid um  of 
Scarpa.  This  ganglion  is  like  a  mere  enlargement 
or  swelling  of  the  nerve.  From  this,  four  or  five 
branches  may  be  enumerated;  1st,  A  branch  passing 
behind  the  pulmonary  artery  to  the  back  of  the  heart, 
and  following  the  left  coronary  artery ;  9dly,  A  small 
division  to  the  anterior  pulmonary  plexus  of  the  par 
vagum ;  3dly,  A  pretty  considerable  branch  which, 
passing  behind  the  aorta,  and  betwixt  it  and  the  pul- 
monary artery,  is  distributed  with  the  right  coronary 
artery  to  the  anterior  part  of  the  heart.     On  tlie  left 


According  to  Scarpa,  the  twigs  which  form  the  communications 
beiweeo  the  ganglions  of  the  s^'mpathetic  nerve  and  the  nerve* 
coming  from  the  spitiD,  join  with  these  spinal  nerves  af^er  the 
junction  of  their  two  roots.  He  has  given  a  plate  (tab,  ii.  fig.  1.)  re- 
presenting two  of  the  communicating  branches  coming  from  the 
sympathetic  nerve,  and  they  fall  into  the  spinal  nerve  just  where  t)>e 
anterior  root  has  become  intimately  united  with  the  posterior  root ; 
so  that  il  is  impossible  to  [say  whether  tliey  have  more  connection 
with  the  one  than  with  the  other.  "  Vidi  autem  in  quoiibet  nervo 
"  spinali  film  rjuiedam  anticie  radicis,  qutedam  posticie,  paulo  infra 
"  ganglion  a  trunco  spinal!  abscedere,  ct  versus  ejus  anlcriorem 
"  faciem  in  unum  ramum  communi  involucro  mcmbranaceo  veslitum 
"  convenire,  qui  intercostalem  denique  accedebat."  Scarpa, 
Anatom.  Annot.  de  Nerv,  Gangl.  et  Plex.  lib.  i.  cap.  1,  J  xi. 

See  some  of  ihe  preparations  in  my  collection. 
O  O  2 


564  OF   THE    PARTICULAR    NERVES. 

side  of  the  neck,  the  sympathetic,  receiving  on  the 
one  side  branches  from  the  cervical  nerves,  and  on  the 
other  giving  off  branches,  which  descend  behind  the 
carotid  artery  to  the  heart,  (viz.  the  superior  cardiac^) 
often  splits  before  it  forms  the  middle  or  thyroid 
ganglion,  and  sometimes  throws  its  branches  over  the 
thyroid  artery,  and  the  ganglion  lies  upon  that  artery. 
Again,  from  the  ganglion  there  descend  two  series  of 
numerous  lesser  filaments,  which  form  meshes  upon 
the  thyroid  and  subclavian  arteries,  to  the  heart  Others 
proceed  downward  behind  the  arteries  to  the  lower 
cervical  ganglion.  Those  branches  which  descend 
upon  the  arteries,  intangle  the  roots  of  the  thyroid, 
transversalis  colli,  and  internal  mammary  arteries,  in 
then-  plexus  ;  these  uniting,  follow  the  subclavian 
artery,  and  form  again  a  plexus  upon  the  arch  of  the 
aorta.  This  is  joined  by  branches  from  the  par  vagum 
and  recurrent.  The  principal  branches  of  this  plexus  ter- 
minate in  the  cardiac  ganglion  under  the  arch  of  the  aorta. 
The  LOWER  CERVICAL  GANGLION  of  the  Sympathetic 
nerve  is  placed  upon  the  limits  betwixt  the  neck  and 
thorax  upon  the  nead  of  the  first  rib,  and  by  the  side 
of  the  musculus  longus  colli ;  and  it  is  in  part  covered 
by  the  root  of  the  vertebral  artery.  The  ganglion  is 
of  an  irregular  cushion-like  shape.  It  lies  close  to  the 
cervical  nerves  which  go  to  the  brachial  plexus,  and  it 
receives  branches  from  them.  And  even  it  receives 
branches  sometimes  from  the  fifth  and  sixth,  more 
rarely  the  seventh  and  eighth,  from  the  first  and  second 
of  the  back ;  and,  lastly,  from  the  phrenic  nerve. 
Branches  also  pass  from  this  ganglion  to  the  par 
vagum  and  recurrent,  and  also  pass  on  to  the  cardiac 
and  pulmonic  plexus.  That  nerve,  which  must  be 
considered  as  the  continued  sympathetic,  throws  a 
ring  round  the  root  of  the  vertebral  artery,  and,  send- 
ing out  branches  upon  the  subclavian,  terminates  in 
the  first  dorsal  or  thoracic  ganglion. 

THE    SUPERIOR    THORACIC    GANGLION. 

This  ganglion  surpasses  the  other  thoracic  ganglions 
m  size.     It  is,  indeed,  frequently  composed  of  many 

11* 
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branches  of  the  nerve  in  the  neck,  coining  both  before 
and  behind  the  subclavian  artery.  It  receives  also 
nerves  from  the  three  or  four  lowest  cervical  nerves 
and  first  dorsal  nerve.  It  is  of  a  very  irregular  figure, 
or  rather  it  varies  exceedingly  in  its  shape ;  so  that 
by  various  anatomists  it  is  described  as  round,  oval, 
triangular,  quadrangular,  cylindrical! — Filaments  pro- 
ceed from  this  ganglion  into  the  canal  of  the  vertebral 
artery,  which  communicate  with  the  sixth  and  seventh 
cervical  nerves,  and  sometimes  with  the  fourth,  by  a 
long  descending  filament.  •  This  first  dorsal  ganglion 
communicates  likewise  with  the  first  dorsal  pair  of 
nerves  ;  and  gives  branches  to  the  cellular  coat  of  the 
subclavian  artery,  and  to  the  cardiac  plexus,  and  also 
to  the  pulmonic  plexus;  or  to  supply  the  posterior 
surface  of  the  lungs. 

SYMPATHETIC    NERVE    IN    THE    THORAX. 

The  sympathetic  nerve  (as  we  have  explained  in 
describing  the  dorsal  nerves),  through  all  its  course  in 
the  thorax,  has  additional  branches  from  the  dorsal  or 
intercostal  nerves.  It  fonns  also,  while  it  is  lying  on 
the  side  of  the  vertebra;,  a  division  in  the  thorax, 
which  it  will  be  important  to  recollect.  One  nerve  is 
sent  more  forwards  upon  the  body  of  the  vertebras, 
and  passes  into  tiie  abdomen  betwixt  the  crura  of  the 
diaphragm ;  while  the  trunk  of  the  sympathetic  con- 
tinues its  course  by  the  heads  of  the  ribs,  passes  over 
the  ligamentum  arcuatum,  and  downwards  upon  the 
lumbar  vertebra. 

The  SPLANCHNIC  NERVE,  then,  is  this  anterior  branch 
of  the  sympathetic  in  the  thorax.  It  is  the  great 
nerve  ot  the  viscera  of  the  abdomen.  It  generally 
has  two  or  four  roots  from  the  trunk  of  the  sym- 
pathetic nerve,  where  it  is  opposite  to  tlie  sixth, 
seventh,  and  eighth  intercostal  nerves.  It  is  seen 
lying  under  the  pleura,  and  passing  obliquely  over  the 
bodies  of  the   dorsal  vertebrfE,   from    the    seventh  to 

*  In  brutes  I  have  traced  a  considerable  division  or  this  ncnc 
along  (he  canal  of  the  vertebral  artery. 
O  ()  .-) 
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tlie  tenth.  It  then  passes  through  the  crura  of  the 
diapliragm,  enters  the  abdomen,  and  forms  the  great 
semilunar  ganglion. 

One  or  more  branches  are  sent  forward  from  the 
sympathetic,  commonly  from  tlie  ganglions,  opposite 
to  the  interstice  betwixt  the  ninth  and  tenth,  or  tenth 
and  eleventli-  ribs.  These  also  pass  the  diaphragm, 
and  unite  with  the  semilunar  ganglion.  Thei*e  is, 
however,  a  considerable  variety  to  be  observed  b 
in  the  origins  of  tlie  splanchnic  nerve,  and  in 
number  of  these  subsidiary  branches.  A  larger  brand 
going  off  betwixt  the  tenth  and  eleventh  ribs, 
so  common,  that  it  has  the  name  of  splanchsicus 
MINOR,  or  AccEssoBius.  This  nerve  as  frequently 
terminates  in  the  renal  plexus  as  in  the  semilunar 
ganglion  ;  or  sometimes  it  sends  branches  to  botli.         ~ 


SEMILUNAR    GANGLION    AND    CCELIAC    PLEXUS 


The  ganglion  which  is  called  the  semilunar  ganglion 
has  no  regular  shape  — and  least  of  all  when  it 
is  fully  dissected.  It  is  formed  by  the  splanchnic 
nen'e,  and  by  branches  which  come  from  the  liunbar 
nerves.  It  lies  by  the  side  of  the  coeliac  artery,  and 
consists  of  many  lesser  ganglions,  (sometimes  to  the, 
number  of  eleven  or  twelve,)  matted  together  into 
glandular-like  shape. 

The  semilunar  ganglions  of  the  splanchnic  nerved 
lie  on  each  side  of  tJie  root  of  the  ccebac  artery,  their 
connection  witJi  each  other  is  Irequent  and  intricate  ; 
so  that  they  throw  a  mesh  of  ner\es  round  the  root  and 
branches  of  this  artery,  which  is  the  great  source  of 
vessels  to  the  stomach,  liver,  and  spleen.  —  This  plexus, 
formed  by  the  semilunar  ganglions  round  the  ccebac 
artery,  is  the  solar  or  cocliac  plexus. 


IT 
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CffiLIAC     PLEXUS. 


The  cocliac  plexus  is  the  great  source  of  nerves  I 
the  higher  viscera  of  the  abdomen.    The  splanchni^ 
nerves  are  the  principal,   not  (he  only  nerves  which 
form  this  plexus.  The  par  vagum  sends  bnuiches  down 
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from  the  stomach  which  join  it;  and  even  the  plirenic 
nerve,  which  is  the  nerve  of  the  diaphragm,  sends  down 
twigs  to  unite  to  the  branches  of  the  splanchnic  and 
par  vagum.  We  shall  find  also  small  nerves  which  come 
from  the  seat  of  the  kidney,  and  which  are  derived 
from  the  superior  lumbar  nerves.  —  These  pass  across 
the  crura  or  the  diaphragm,  and  enter  into  the  celiac 
plexus.  —  In  pursuing  the  nei-ves  of  the  viscera  further, 
we  have  it  no  longer  in  our  power  to  follow  individual 
branches,  but  must  rather  mark  the  course,  and  enu- 
merate the  various  sources,  of  the  plexus  and  net-work 
of  nerves  which  follow  the  great  vessels. 

From  the  cocliac  plexus  there  pass  out,  1.  Nerves 
which  accompany  the  phrenic  arteries  upon  the  lower 
surface  of  the  diaphragm.  2.  Nerves  to  the  liver  :  — 
and  of  these  there  are  two  plexuses,  the  right  and  lefl 
hepatic  plexus ;  one  passes  along  the  vena  portfe, 
biliary  ducts,  and  right  hepatic  artery,  to  the  right  side 
of  the  liver,  the  gall  bladder  and  ducts  ;  this  of  course 

is    the     RIGHT     HEPATIC     PLEXUS  :      the      LEFT     HEPATIC 

PLEXUS  passes  along  the'  left  hepatic  artery;  and  this 
has  connection  with  the  nerves  of  the  stomach,  branches 
of  the  par  vagum.  3.  That  plexus,  which  runs  upon 
the  lesser  curve  of  the  stomach,  while  it  is  formed  in  a 
great  measure  by  the  par  vagum,  has  also  connection 
with  the  solar  or  cceliac  plexus.  !■.  The  plexus  of  nerves 
which  pass  to  the  lower  orifice  of  the  st6mach  and  duo- 
denum is  chiefly  a  division  of  the  right  hepatic  plexus. 
These  nerves,  to  the  liver,  stomach,  and  duodenum, 
are  attached  to  the  branches  of  the  cneliac  artery. 
Along  the  great  splenic  artery,  which  is  also  derived 
from  the  coeliac  artery,  there  passes  out  a  plexus  of 
nerves  to  the  spleen.  From  this  splenic  plexus  there 
pass  nerves  to  the  great  omentum  ;  and  they  even  unite 
with  those  passing  out  upon  the  duodenum,  and  which 
attach  themselves  to  the  riglit  epiploic  artery,  and  take 
a  course  upon  the  great  cur\-ature  of  the  stomach. 

Thus  the  solar  or  coeliac  plexus  is  a  great  central 
net-work  of  neryes,  which  pass  out  in  divisions  to  the 
liver,  spleen,  pancreas,  stomach,  duodenum,  and  omen- 
tum. 

0  o  t 
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SUPERIOR    MESENTERIC    PLEXUS^ 

The  place  and  connecdons  of  the  superior  meseti-' 
teric  plexus  is  at  once  known,  when  it  is  considered 
that  it  is  formed  upon  the  root  of  the  superior  mesen- 
teric artery.  —  It  is  formed  by  a  division  of  the  cceliac 
plexus,  continued  down  upon  the  aorta  so  as  to  involve 
the  root  of  the  mesenteric  arterv,  and  by  nerves  comings 
over  the  side  of  the  vertebrae  or  the  loins  from  the  lum- 
bar nerves.  This  plexus  spreads  betwixt  the  membranes 
of  the  mesentery,  and  extends  upon  the  branches  of 
the  artery,  and  is  distributed  to  the  small  intestines  and 
part  of  the  colon.  It  consequently  supplies  the  mesen- 
teric glands,  and  it  sends  nerves  also  to  the  pancreas, 
that  join  those  which  it  receives  from  the  splenic 
plexus. 

INFERIOR   MESENTERIC   PLEXUS. 

The  same  mesh  of  nerves,  being  continued  down 
upon  the  face  cf  the  aorta,  surround  the  lower  mesen- 
teric artery,  and  follow  its  branches.  This  is  the  lower 
mesenteric  plexus,  or  mesocolic  plexus ;  and  it  is  formed 
in  a  great  measure  from  the  branches  of  the  continued 
trunk  of  the  sympathetic  nerve.  As  this  plexus  spreads 
upon  the  branches  of  the  lower  mesenteric  artery,  it 
passes  to  the  left  side  of  the  colon,  and  rectum.  While 
the  lower  mesenteric  plexus  is  continued  from  the 
upper  one,  on  the  side  of  the  lumbar  vertebrae,  it  is  con- 
tinuous with  the  renal  and  spermatic  plexus,  and,  to- 
wards the  pelvis,  with  the  hypogastric  plexus. 

Before  considering  the  other  lesser  plexus  of  nerves 
in  the  abdomen,  it  is  necessary  to  follow  the  continued 
trunk  of  the  sympathetic  nerve,  which  we  had  described 
as  following  closely  the  lateral  part  of  the  dorsal  and 
lumbar  vertebrse,  whilst  the  splanchnic  nerves  pass 
obliquely  over  them  to  the  viscera  of  the  upper  part  of 
the  belly. 

The   CONTINUED    TRUNK    of  the  SYMPATHETIC    NERVE, 

•ft^  it  has  given  off  the  splanchnic  nerve  in  the  thorax, 
■^ds  several  small  nerves  forward  over  the  vertebrae 
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to  the  mediastJiium  and  sheath  of  the  aorta.  It  then 
passes  the  diaphragm,  keeping  close  to  the  transverse 

ftrocesses  of  the  vertebrae.  AVhen,  however,  it  comes 
owcr  upon  the  lumbar  vertebra,  it  lies  more  upon  the 
side  of  their  bodies  ;  and  the  connections  with  tJie  lum- 
bar nerves  are  by  small  and  numerous  twigs  which 
stretch  over  the  side  of  the  vertebrae.  In  this  course,  it 
is  giving  off  upon  the  fore  part  numerous  irregular 
twigs  to  the  several  plexuses  which  have  been  de- 
scribed. Where  it  lies  under  the  vessels  which  pass  to 
the  kidney,  it  sends  up  some  branches  to  the  renal 
plexus. 

The  renal  plexus,  however,  is  not  entirely  formed  of 
these  branches  of  the  continued  sympathetic,  but  is 
rather  a  continuation  from  the  coeliac  and  superior  me- 
senteric plexus  i  while  the  lesser  splanchnic  nerve, 
which  was  sent  off  in  the  thorax,  also  terminates  in  iu 
This  plexus  is  thrown  over  the  vessels  of  the  kidney, 
and  forms  several  little  ganglions. 

From  the  renal  plexus  descends  the  speumatic  plexus 
with  the  vessels  to  the  testicle.  This  plexus  of  nerves 
in  woman  follows  the  spermatic  artery  in  its  distribu- 
tion to  the  ovaria  and  uterus. 

In  passing  down  upon  the  loins,  the  sympathetic 
nerve  tbrms  five  or  six  ganglions  with  the  branches 
from  the  lumbar  nerves.  These  are  oblong,  angular, 
stellated, — irregular  in  their  form,  and  in  their  number, 
situation,  and  size,  as  the  twigs  which,  by  their  union 
with  the  sympathetic,  fonn  them.  Betwixt  these  gan- 
glions, or  connections  with  the  lumbar  ner\^es,  the  sym- 
pathetic is  not  always  one  nerve,  but  is  sometimes  split 
into  several  smaller  nerves,  which  unite  again.  From 
the  sympathetic  nerves  of  both  sides  we  nave  to  ob- 
serve frequent  interchange  of  branches,  which  some- 
times attach  themselves  to  tlie  lumbar  nerves,  some- 
times creep  under  the  aorta,  or  unite  to  the  plexus 
covering  the  fiice  of  the  aorta. — There  are  several 
little  ganglions  formed  by  these  nerves  upon  the  face 
of  the  lumbar  vertebra; :  they  have  the  name  of  gan- 
glia ACCESSORIA. 

Before    tiie    sympathetic    iteive    descends    into    the 
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pelvis,  it  has  become  extremely  delicate.  In  many 
subjects  it  seems  to  terminate  in  the  last  lumbar,  or 
first  sacral  nerve ;  but,  upon  more  minute  dissection, 
lesser  branches  will  be  found  to  descend  amongst  the 
loose  cellular  substance  of  the  pelvis.  When  regular, 
or  perhaps  we  may  say  with  truth  when  regularly  and 
fully  dissected,  the  sympathetic  nerves  of.  each  side 
are  seen  to  descend  upon  the  fore  part  of  the  sacrum, 
and  form  connections  with  the  sacral  nerves  similar  to 
those  with  the  dorsal  nerves.  As  they  descend,  they 
of  course  approach,  and  finally  unite  in  an  acute  point 
on  the  OS  coccygis.  At  the  points  of  union  of  these 
extreme  branches  of  the  sympathetic  nerves  with  the 
branches  of  the  sacral  nerves,  small  ganglions  are 
formed;  and  there  pass  out  branches  from  them,  which 
cover  the  intermediate  surface  of  the  sacrum  with  an 
extensive  plexus.  The  ultimate  ganglion,  formed  by 
the    union    of   the   two   sympathetic   nerves,   is    the 

COCCYGEAL    GANGLION,    Or,    GANGLION    SINE    PARE,    Rud 

from  it  there  pass  three  or  four  nerves  to  the  ex- 
tremity of  the  rectum. 

HYPOGASTRIC    PLEXUS. 

This  is  a  plexus  which  lies  on  the  side  of  the  pelvis, 
and  involves  the  hypogastric  artery.  It  consists  of 
the  nerves  passing  to  the  parts  contained  in  the  pelvis; 
which  do  not,  however,  pass  in  distinct  branches,  but, 
like  those  of  the  abdomen,  are  formed  into  a  minute 
interwoven  net- work.  The  hypogastric  plexus  takes 
no  determinate  origin,  but  is  continuous  with,  or 
formed  by,  the  extreme  branches  of  the  sympathetic 
nerve,  the  extremity  of  the  spermatic  plexus,  the 
sacral  nerves,  (and  particularly  the  third  sacraPnerve,) 
and  by  the  branches  of  the  accessory  ganglions  on 
the  sacrum. 


FUNCTION  OF  THE  SYMPATHETIC  NERVE. 

The  opinion,  borrowed  from  the  continental  writers, 
and   more   particulariy  from  Bichat,  has  been  enter- 
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tained,  tliat  tlie  sympathetic  nerve  of  the  human  body 
was  the  same  with  the  nervous  cord  found  running 
down  the  centre  of  the  vermes.  This  is  paying  too 
much  respect  to  a  name — too  little  attention  to  nature. 
Then,  again,  it  has  been  said  that  this  part  of  the 
nervous  system  should  be  called  (with  Bichat),  the 
ganglionic  sj/stemf  True,  there  are  ganglions  univer^ 
sally  distributed  wherever  we  find  the  branches  of  the 
sympathetic  nerve  j  but  what  a  perversion  it  is  when 
wc  know  that  the  posterior  root  of  every  spinal  nerve 
has  a  ganglion,  to  call  this  the  ganglionic  system,  as 
if  it  alone  had  ganglions,  and  as  if  it  were  true  that 
ganglions  cut  on  sensation. 

The  nerves  of  the  lower  animals,  though  they  in 
form  resemble  the  sympathetic   system,  possess  both 

Eower  over  the  voluntary  muscles,  and  bestow  sensi- 
ility  on  the  parts  they  are  distributed  to.  We  neithei- 
observe  that  the  sympathetic  nerve  possesses  voluntary 
power  over  the  muscles,  nor  that  it  bestows  sensibility. 
Surely  this  is  enough  to  distinguish  it  from  the  system 
of  the  lower  creatures. 

The  ganglions  on  the  sympathetic  nerve  do  not  cut 
off  sensation.  There  is  no  reason  for  continuing  in 
that  antiquated  hypothesis,  since  I  have  shown  tliat 
all  the  spinal  roots  which  possess  sensibility  have 
ganglions. 

In  short,  we  only  know  what  the  sympathetic  nerve 
is  not ;  and  by  that  means  we  are  left  to  conjecture 
what  really  are  its  functions.  It  possesses  no  power 
over  the  features  ;  it  is  not  the  nerve  of  emotion  ;  it 
does  not  controul  any  voluntary  motion:  it  has  no 
sensibility.  But,  independent  of  these  functions,  we 
have  to  consider  that  the  parts  of  the  frame  are  united 
into  a  whole;  it  may  be  by  the  sympathetic  nerve, 
which  is  universally  distributed.  The  nutrition  and 
growth  of  the  body,  —  the  circulation  and  secretion,— - 
—  the  deposition  and  absorption  of  the  fluids  and 
solids  of  the  body  require  some  controlling  influence, 
and  there  is  every  probability  that  the  sympathetic 
nerve  performs  these  offices,  ministering  to  the  vital 
and  constitutional  powers. 
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NERVES  OF  THE  ARM  ;    AXILLARY,  OR   BRACHIAL    PLEXUS! 

The  nerves  which  proceed  from  the  spine,  and  go 
to  supply  the  arm,  are  formed  into  an  intricate  plexus 
before  they  divide  into  the  several  nerves  of  the  arm. 

This  brachial,  or  axillary  plexus,  is  formed  of  five 
of  the  spinal  nerves  :  viz.  the  fifth,  sixth,  seventh,  and! 
eighth  cervical  nerves  *,  and  the  first  dorsal  nerve.' 
The  highest  of  these  nerves  proceeds  from  betwixt 
the  fourth  and  fifth  cervical  vertebrae ;  the  last  from 
betwixt  the  first  and  second  dorsal  vertebra?.  They 
pass  out  betwixt  the  middle  and  anterior  divisions  of 
the  scaleni  muscles  ;  and  even  while  covered  by  this 
muscle,  and  before  they  have  proceeded  far  from  their 
foramina,  the  last  nerve  of  the  neck  and  first  of  the 
back  unite,  t  —  The  plexus  extends  from  above  the 
clavicle  to  the  edge  of  tlie  tendon  of  the  latissimus 
dorsi.  It  allows  of  no  natural  division,  t  The  axil- 
lary artery  passes  for  some  way  close  under  it,  andl 
then  perforates  betwixt  the  divisions  which  fomi  thej 
radial  nerve. 

In  the  plexus  of  the  axilla,  the  nerves  of  the  arm 
make  that  interchange  of  branches  which  combines 
the  muscles  of  the  arm  into  classes,  and  which  con- 
sequently orders  the  action  of  the  muscles  in  thft.- 
several  motions  of  the  arm  and  hand. 

Before  describing  the  plexus,  I  should  notice  the 
nen-i  axitlares  hitercoslales.  These  nerves  do  not* 
belong  to  the  axillary  plexus.  They  come  from  the' 
intercostal    nerves,    and,    perforating    the    intercostal 

*  Thia  is  of  course  counting  the  Bub-oc[:ipital  as  the  flrst  cervi' 
cal  nerve. 

t  Deforc  the  nerves  which  form  the  plexus  intermix  their  fila< 
ments,  or  are  connected  together,  they  send  oft'  sniitll  branches  to 
the  scaicni  niusclea,  to  the  musclea  of  the  spine,  und  In  the  levator 
KcapulEc.  —  The  branches  which  they  give  to  the  symputhetic  nerre 
we  have  already  noticed. 

X  I  mean  ihat  it  admits  of  no  division  useful  in  the  arrangement 
of  the  demonstration.    See  Monro's  Nervous  System,  and  the  LaUn 
work  nf  Anion.  Scarpa.     Scarpa  de»cribe$  the  connection  of  fila- 
ments betwixt  the  ulnar  and  radial  nerves  at  their  scparatii 
the  grcm  plcxuB,  Pkxia  brorhialit  Minor.  Vide  mb. 
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Spaces,  two  or  three  nerves  cross  the  axilla  and  go  to 
the  glands  and  integuments. — We  may  now  arrange 
the  nerves  of  the  axillary  plexus  thus  :  — 

1.  The  THORACIC  NERVES.  —  Although  the  nerves 
which  supply  the  muscles  of  the  chest  are  derived 
from  the  intercostal  nerves,  as  we  have  seen,  yet  there 
also  pass  off  branches  from  the  axillary  plexus  to  the 
great  and  little  pectoral  muscles,  to  the  latissimus 
dorsi,  to  the  skin  and  mammse.  These  thoracic 
branches  proceed  from  the  upper  division  of  the 
plexus,  or  that  which  gives  out  the  external  cutane- 
ous,  and  from  one  of  the  roots  of  the  radial  nerve. 

2.  The  supra  and  infra  scapular  nerves. 

3.  The  circumflex,  or  articular  nerve. 

4.  The   perforans    Casserii,   or   external    cutaneous 

nerve. 

5.  The  radial  nerve  (better  named  median). 

6.  The  ulnar  nerve. 

7-  The  muscular  spiral  nerve. 

8.  The  internal  cutaneous  nerve. 

9.  The  nerve  of  M'risberg. 

Which  may  be  arranged  thus  ;  — 

I.  Cutaneous    i  a    i  .        i      . 

■^2.  Internal  cutaneous  nerve, 
n  rv  g.       j^g    ExternaIcutaneousnerve,orperforan»Cajierii. 
II.  Nerves     to  fl.  Supra-scapular  nerve, 
the  ghoul-  <  %  Intra -scapular  nerre. 
(ler-juint.    1,3.  Circumflex  nerve. 
Ill,  To  the  muscles  fl.  Radial  nerve. 
ofthearmandJ  2.  Ulnar  nerve, 
to  the  fingers.  \.%.  Muscular  spiral  nerve. 

The  supRA-scAPULAtt  NERVE  comcs  off  from  the 
upper  edge  of  the  plexus,  and  is  the  highest  of  the 
branches.  It  runs  towards  the  root  of  the  coracoid 
process,  it  passes  through  the  notch  of  the  scapula, 
and  goes  to  supply  the  supra  and  infra  spinatus  mus- 
cles, the  teres  minor,  and  the  sub-scapularis. 

The  SUB-SCAPULAR  NERVES  comc  out  from  the  pos- 
terior part  of  the  plexus  along  with  the  articular  nerve. 
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muBcle.  The  median  nerve  perforates  the  Konator 
teres,  and  then,  continuing  its  course  down  the  fore- 
arm betwixt  the  flexor  sublimis  and  profundus  digi- 
torum,  sends  off  branches  to  those  muscles;  and  in 
this  part  of  its  course  we  see  why  the  name  median  is 
more  applicable  than  radiaL  Before  passing  under 
the  ligament  of  the  wrist,  it  gives  out  a  branch  which 
emerges  from  the  tendons,  and  passes  to  the  integu- 
ments, short  flexor,  and  abductor  muscles  of  the  thumb. 

The  trunk  of  the  median  nerve  passes  with  the  ten- 
dons of  the  flexor  muscles  of  the  fingers  under  the 
ligament  of  the  wrist.  In  the  palm  of  the  hand  it 
divides  into  five  branches :  —  the  first  passes  to  the 
abductor  and  flexor  pollicis  brevis ;  a  second  goes  to 
the  adductor  pollicis,  and  side  of  the  thumb  next  the 
fore-finger ;  the  third  passes  to  the  fore-finger,  and  to 
the  lumbricalis  muscle ;  the  fourth  to  the  side  of  the 
fore  and  middle  fingers ;  and  the  fifUi  to  the  sides  of 
the  middle  and  ring  finger.  All  these  nerves,  while 
in  the  palm  of  the  hand,  sen4  off  branches  to  the 
lumbricales  muscles. 

The  ULNAR  NERVE  comes  off  from  the  lower  part  of 
the  plexus,  in  union  with  the  internal  cutaneous  nerve. 
It  descends  upon  the  inside  of  the  arm,  accompanied 
by  the  inferior  profunda  artery,  and  is  tied  down  by 
the  firm  intermuscular  fascia,  and  then  passes  behind 
the  internal  condyle  of  the  humerus.  While  above 
the  bend  of  the  arm,  it  gives  off  a  superficial  branch 
to  the  integuments  on  the  inside  of  the  arm,  and  the 
ulnar  side  of  the  fore-arm ;  at  the  same  time  it  sends 
a  muscular  branch  through  the  triceps  muscle,  along 
with  the  arteria  profunda  inferior.  Immediately  above 
the  elbow-joint  twigs  are  sent  off,  some  of  which 
accompany  the  ramus  anastamoticus  major  of  the 
brachial  artery.  Afler  passing  the  condyle  of  the 
humerus,  it  sends  a  branch  to  the  flexor  carpi  ulnaris, 
and  to  the  head  of  the  flexor  digitorum  profundus. 
It  then  sinks  deeper  betwixt  the  flexor  ulnaris  and 
flexor  digitorum  sublimis ;  it  is  here  connected  with 
the  ulnar  artery,  and  descends  along  with  it  to  the 
wnst,  lying  on  its  ulnar  side ;  when  it  approaches  to 
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branch  from  one  of  the  origins  of  the  ratliiil  nerve. 
Where  the  nervus  perforans  lies  betwixt  the  brachialis 
interniis  muscle  and  biceps,  (and,  of  course,  after  it 
has  perforated  the  coraco-brachialis  muscle,)  a  branch 
or  two  are  sent  up  to  the  heads  of  the  biceps  muscle ; 
another  brancii  turns  inward  to  the  belly  of  that 
muscle  ;  another  is  given  to  the  brachialis  internus ; 
and,  finally,  twigs  pass  inwards  to  the  cellular  mem- 
brane which  involves  the  brachial  artery. 

The  continued  nerve  passes  obliquely  across  the 
arm,  and  under  the  biceps.  When  approaching  the 
outside  of  the  arm,  it  divides  into  three  smalt  branches; 
one  to  the  integuments  which  are  upon  the  supinator 
longus,  another  to  the  integuments  on  the  inside  of  the 
fore-arm,  and  a  third,  which  continues  its  course  along 
the  edge  of  the  supinator  longus  to  the  wrtst.  Of 
this  prolonged  branch  of  tlie  perforans  Casserii  a 
minute  twig  is  lost  on  the  ligament  of  the  wrist, 
another  passes  to  the  ball  of  the  thumb,  and  a  third 
goes  round  to  the  integuments  of  the  back  of  the 
thumb. 

The  RADIAL  or  mediaw  nera'e.  — This  nerve  is 
formed  by  those  divisions  of  the  plexus  which  sur- 
round the  brachial  artery,  and  sometimes  by  a  division 
from  the  perforans  Casserii.  It  takes  its  course  in  the 
upper  part  of  the  arm  by  the  outer  side  of  the  bracliial 
artery.  In  the  middle  of  the  arm  it  crosses  the  artery 
superficially,  and  continues  to  lie  on  its  ulnar  side, 
separated  from  it  by  some  thin  cellular  membrane,  as 
far  as  to  the  bend  of  the  arm.  It  gives  off  no  branches 
until  it  has  sunk  under  the  aponeurotic  expansion  of 
the  biceps  muscle. 

When  the  median  nerve  has  come  to  the  bend  of 
the  ann  it  gives  off  three  branches.  The  first  belongs 
to  the  pronator  teres,  flexor  radialis,  palmaris  tongus, 
and  flexor  digitorum  ;  a  second  passes  to  the  pronator 
teres  ;  a  third  to  the  deep  muscles  of  the  fore-arm,  to 
the  flexors  of  the  thumb  particularly;  and  from  this 
a  fine  branch  attaches  itself  to  the  interosseous  mem- 
brane,  and,  taking  its  course  with  the  anterior  inter- 
osseous  artery,  is  distributed  to  the  pronator  quadratus 
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muscle.  The  median  nerve  perforates  the  pronator 
teres,  and  then,  continuing  its  course  down  the  fore- 
arm betwixt  the  flexor  sublimis  and  profundus  digi- 
torum,  sends  off  branches. to  those  muscles;  and  in 
this  part  of  its  course  we  see  why  the  name  median  is 
more  applicable  than  radial  iBefore  passing  under 
the  ligament  of  the  wrist,  it  ^ves  out  a  branch  which 
emerges  from  the  tendons,  and  passes  to  the  integu- 
ments, short  flexor,  and  abductor  muscles  of  the  thumb. 

The  trunk  of  the  median  nerve  passes  with  the  ten- 
dons of  the  flexor  muscles  of  the  fingers  under  the 
ligament  of  the  wrist.  In  the  palm  of  the  hand  it 
divides  into  five  branches :  —  the  first  passes  to  the 
abductor  and  flexor  pollicis  brevis ;  a  second  goes  to 
the  adductor  pollicis,  and  side  of  the  thumb  next  the 
fore-finger  ;  the  third  passes  to  the  fore-finger,  and  to 
the  lumbricalis  muscle ;  the  fourth  to  the  side  of  the 
fore  and  middle  fingers ;  and  the  fifth  to  the  sides  of 
the  middle  and  ring  finger.  All  these  nerves,  while 
in  the  palm  of  the  hand,  sen4  off  branches  to  the 
lumbricales  muscles. 

The  ULNAR  NERVE  comes  oflT  from  the  lower  part  of 
the  plexus,  in  union  with  the  internal  cutaneous  nerve. 
It  descends  upon  the  inside  of  the  arm,  accompanied 
by  the  inferior  profunda  artery,  and  is  tied  down  by 
the  firm  intermuscular  fascia,  and  then  passes  behind 
the  internal  condyle  of  the  humerus.  While  above 
the  bend  of  the  arm,  it  gives  oflT  a  superficial  branch 
to  the  integuments  on  the  inside  of  the  arm,  and  the 
ulnar  side  of  the  fore-arm ;  at  the  same  time  it  sends 
a  muscular  branch  through  the  triceps  muscle,  along 
with  the  arteria  profunda  inferior.  Immediately  above 
the  elbow-joint  twigs  are  sent  oflT,  some  of  which 
accompany  the  ramus  anastamoticus  major  of  the 
brachial  artery.  After  passing  the  condyle  of  the 
humerus,  it  sends  a  branch  to  the  flexor  carpi  ulnaris, 
and  to  the  head  of  the  flexor  digitorum  profundus. 
It  then  sinks  deeper  betwixt  the  flexor  ulnaris  and 
flexor  digitorum  sublimis ;  it  is  here  connected  with 
the  ulnar  artery,  and  descends  along  with  it  to  the 
wnst,  lying  on  its  ulnar  side ;  when  it  approaches  to 
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the  annular  ligament,  it  is  rather  posterior  to  the 
artery.  In  this  course,  along  the  fore-arm,  the  ulnar 
nerve  gives  branches  to  the  flexor  digitorum  sublimis. 
Often  it  sends  a  brancii  of  communication  to  the 
median  ner\'e,  while  some  few  lesser  muscular  nerves 
are  sent  off,  and  accompany  the  branches  of  the 
ulnar  artery. 

When  arrived  near  the  wrist,  the  ulnar  nerve  divides 
into  two  branches.  The  continued  trunk  passes  on 
under  the  protection  of  tiie  tendon  of  the  flexor 
ulnaris,  and  then  under  the  annular  Ugament  into  the 
palm  of  the  hand  ;  while  a  branch,  the  ramus  posticus, 
takes  a  turn  under  the  flexor  ulnaris,  and  over  the 
edge  of  the  flexor  digitorum  profundus;  —  it  passes 
then  over  the  lower  end  of  the  ulna  to  the  back  of 
the  hand;  on  the  back  of  the  hand  it  is  found  branch- 
ing over  the  expanded  tendons  and  under  the  veins, 
and  is  finally  distributed  to  the  back  of  the  little  and 
ring  fingers. 

The  continued  ulnar  nerve  passes  under  the  palmaris 
brevis  muscle  and  palmar  aponeurosis,  and  above  the 
flexor  brevis  and  adductor  minimi  digiti.  Here  it 
divides  into  two,  viz.  the  sublimis  and  profundus  of 
Camper.  The  superficial  branch  passes  by  the  side  of 
the  abductor  minimi  digiti,  to  the  integuments  on  the 
ulnar  edge  of  the  hand,  and  adductor  minimi  digiti, — 
to  the  outer  edge  of  the  httle  finger, —  to  the  side  of 
the  little  and  ring  fingers,  and  a  branch  communicates 
with  the  median  nerve. 

Albtnus,  Monro,  and  Camper  differ  in  their  descrip- 
tion of  the  nerves  to  the  lumbricales  muscles,  which 
only  proves  that  the  twigs  passing  to  those  little  mus- 
cles are  irregular.  They  come  from  the  deep  branch 
of  the  ulnar  nerve.  The  deep  branch  (profundus) 
forms  a  deep  palmar  arch,  and  is  sent  to  the  lumbri- 
cales, to  the  adductor  and  flexor  pollicis. 

The  MUSCULAR  SPIRAL  NERVE. — Wc  find  the  ex- 
temal  cutaneous  nerve,  or  perforans  Casserii,  passing 
before  the  arm-bone.  The  muscular  spiral  nerv'-e,  on 
the  contrary,  passes  behind  the  bone,  and  takes  a  spiral 
turn    under  it  to  get  to  the   outside  of  the  arm.     It 
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radial  artery,  it  passes  under  the  tendon  of  tlie  former  ; 
it  then  becomes  .superficial,  on  the  radial  edge  of  the 
wrist;  and  is  distributed  to  the  integuments  of  the  back 
of  the  hand,  back  of  the  thumb,  fore,  middle,  and 
ring  fingers.    This  branch  is  sometimes  called  radial. 

NERVES  OF  THE  THIGH,  LEG,  AND  FOOT. 

In  tracing  the  nerves  of  the  lower  extremity,  we 
find  no  diflicnlty  in  the  arrangement,  for  they  fall  into 
a  very  simple  and  natural  order.  They  are  all  derived 
from  the  lumbar  and  sacral  nerves.  They  are  three  in 
number.  1.  One  passes  out  under  Poupart's  ligament 
to  the  extensor  muscles  of  the  leg,  viz.  those  wliicli 
lie  on  the  fore  part  of  the  thigh.  This  of  course  is 
called  the  anterior  crural  nerve.  2.  The  second  nerve 
is  the  obturator  nen-e,  so  called  because  it  passes  out 
from  the  pelvis  by  the  obturator  hole.  This  nerve 
passes  out  in  the  middle  of  the  pelvis,  lies  amongst  the 
deep  muscles  of  the  thigh,  and  distributes  its  branches 
chiefly  to  the  adductor  muscles.  3.  The  third  nerve 
is  tlie  greatest  nerve  of  the  body.  We  may  call  it  the 
posterior  crural  nene  ;  its  proper  name,  however,  is  the 
ischiatic  nerve.  It  passes  out  from  the  back  part  of 
the  pelvis,  through  the  sacro-sciatic  notch,  and  takes 
its  course  down  the  back  of  the  thigh  into  tlie  ham. 
In  this  course  it  supplies  the  muscles  lying  on  tlie 
back  of  the  thigh,  but  its  chief  destination  is  to  the 
leg  and  foot. 

But  before  we  attend  to  these  three  principal  nerves 
of  the  lower  extremity,  we  must  notice  the  lesser 
nerves,  which  pass  out  from  the  pelvis,  and  which, 
indeed,  are  not  without  interest. 


LESSER    NERVES    WHICH    PASS    OUT    FROM    TUE    PELVIS. 

The  cutaneous  branches  of  nerves  which  have  their 
source  internal,  are  always  important ;  because  the  in- 
ternal affection,  as  in  the  present  instance  of  the 
kidney,  the  intestine,  the  uterus,  are  attended  with 
external  pains,  or  pains  felt  as  if  they  were  external, 
and  these  will  often  guide  us  to  the  real  source  of 
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the  disease.  There  are  three  divisions  of  nerves  which 
deserve  attention  for  this  reason;  first,  those  cutaneous 
nerves  which,  coming  off  from  the  lumbar  nerves,  drop 
over  the  spine  of  the  ilium  upon  the  integuments  of 
the  hip  and  thigh.  Secondly,  there  are  nerves  which 
course  from  the  loins  round  in  the  spermatic  passage, 
and  go  to  the  scrotum  and  membranes  of  the  testicle, 
and,  turning  up  from  the  groin,  pass  to  the  integuments 
of  the  pubes.  In  the  third  class  are  those  nerves 
which  go  down  upon  the  integuments  of  the  thigh. 

These  cutaneous  nerves  of  the  thigh  come  from  the 
lumbar  nerves,  or  more  immediately  from  the  anterior 
crural  nerve.  They  pierce  the  tendon  of  the  oblique 
muscle  of  the  abdomen,  or  pass  under  Poupart's  liga- 
ment, and  are  distributed  to  the  groin,  scrotum,  and 
betwixt  the  fascia  and  integuments  of  the  fore  part  of 
the  thigh.  There  may  be  described  four  cutaneous 
nerves  on  the  fore  part  of  the  thigh,  viz.  the  external 
cutaneous^  the  middle  cutaneous,  the  anterior  cutaneous, 
the  internal  cutaneous,  besides  those  of  the  groin  and 
scrotum. 

The  EXTERNAL  CUTANEOUS  NERVE  is  that  which 
comes  out  from  the  belly  near  the  superior  spinous 

f>rocess  of  the  ilium.  It  is  derived  from  the  third 
umbar  nerve.  It  divides  almost  immediately  into  two 
great  branches,  and  in  the  front  view  of  the  thigh  the 
anterior  branch  alone  is  to  be  seen.  It  takes  a  course 
above  the  fascia  in  the  direction  of  the  line  which 
divides  the  vastus  externus  from  the  rectus  femoris, 
and  terminates  near  the  knee;  while  the  posterior 
branch  passes  over  the  tensor  vaginae  femoris,  and 
down  upon  the  outside  and  back  of  the  thigh. 

The  MIDDLE  CUTANEOUS  NERVE  is  sccu  amougst  the 
integuments  of  the  groin,  and  emerges  from  imder  the 
fascia  near  the  upper  edge  of  the  Sartorius  muscle. 
It  passes  down  upon  the  rectus  muscle,  and  is  distri- 
buted to  the  integuments  in  three  or  four  divisions. 

The  ANTERIOR  CUTANEOUS  NERVE  comes  out  to  the 
integuments  very  high  up,  in  the  middle  of  the  groin, 
betwixt  the  pubes  and  spine  of  the  os  ilii.  It  passes 
down  the  thigh  along  the  surfaces  of  the  Sartorius 
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and  vastus  internus  muscles.  This,  like  all  the  other 
cutaneous  nerves,  runs  above  the  fascia,  and  imme- 
diately under  the  skin. 

The  INTERNAL  CLTANEous  N'ERVE  is  the  icast  regular. 
It  does  not  pierce  the  fascia  in  one  trunk,  but  sends 
three,  four,  or  five  branches  through  the  fascia,  which 
are  distributed  to  the  integuments  on  the  inside  of  the 
thigh.  Some  of  these,  after  running  a  considerable 
way  under  the  fascia,  emerge  and  encircle  the  inside 
of  the  knee. 

We  must  not  dismiss  the  consideration  of  those 
nerves  without  putting  the  knowledge  of  their  distri- 
bution to  some  use.  Suppose  that  a  nerve  of  the  spine 
divides  into  two,  and  that  one  branch  goes  internal  to 
the  viscera,  and  the  other  external  to  the  integuments; 
it  will  come  to  pass  that  all  internal  morbid  irritations 
will  produce  sensations  attributable  to  the  part  to 
whicii  the  external  or  cutaneous  nerve  is  distributed. 
These  pains  will  not  be  easily  described ;  and  the 
terms  the  patient  uses,  too  frequently,  appear,  there- 
fore, fanciful. 

Is  this  a  sufficient  explanation  of  the  pain  actually 
seated  in  the  throat,  affecting  the  back  of  the  neck? 
The  disorder  actually  seated  in  the  heart,  affecting  the 
mamma;  and  arms  ?  The  disease  of  the  lungs  pro- 
ducing pain,  referable  to  the  back,  betwixt  the  scapulie? 
The  iuHaumiation  of  the  liver,  and  the  irritation  of  the 
diaphragm,  pain  in  the  shoulder?  Disorders  actually 
seated  in  the  stomach,  produce  an  extensive  class  of 
sympathetic  pains.  But  the  disorder  of  the  duodenum 
is  distinctly  referable  to  the  lower  part  of  the  back : 
as  the  distention  of  the  colon,  or  the  lodgment  of 
matter  there,  produces  pain  in  the  loins  and  region  of 
the  kidney. 

When  we  come  to  the  contemplation  of  these  nerves 
of  the  loins,  the  subject  does  not  diminish  in  interest 
or  usefulness. 

1.  Disordered  function  of  the  womb,  conception, 
quickening,    delivery,    after-pains,    menstruation,    &c. 

{(reduce  pain  in  the  lower  part  of  the  back  and 
oins. 
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2.  The  disease  of  the  testicle  produces  similar  pain 
in  the  loins. 

3.  Disorder  of  the  bladder  often  produces  pains  in 
the  groin  and  perina^um. 

4.  Disorder  in  the  rectum,  or  irritation  of  Sseces 
there,  produces  pains  in  the  perinsum,  &c. 

5.  Lastly,  diseases  in  the  kidney  and  ureter  produce 
pain  down  the  fore  part  of  the  thigh,  and  retraction 
and  pain  in  the  testicle. 

THE    PUDIC    NERVE. 

The  pudic  nerve  comes  off  from  the  third,  fourth, 
and  fiflh  of  the  sacrum,  holding  connection  with  the 
roots  of  the  great  ischiatic  nerve.  It  runs  towards  the 
outlet  of  the  pelvis,  and  to  the  side  of  the  tuber  ischii. 
In  the  female  it  sends  branches  to  the  anus,  vulva,  and 
clitoris.  In  the  male  it  accompanies  the  common 
pudic  artery  in  its  course,  and  it  consequently  runs  to 
the  muscles  of  the  anus,  and  of  the  perinaeum,  to  the 
caput  gallinaginis,  to  the  penis,  and  to  the  glans,  in 
many  branches :  and  here  it  is  the  organ  of  a  peculiar 
sense.  Besides  being  the  organ  of  venereal  sensation, 
it  bestows  the  sensation  which  orders  the  contraction 
of  the  bladder ;  not  only  furnishing  us  with  these  sen- 
sations in  addition  to  the  common  sensibilities,  but, 
under  the  influence  of  these  sensations,  it  controuls  the 
various  necessary  actions  of  the  muscles. 

NERVES  OF  THE  LOWER  EXTREMITY. 

ANTERIOR    CRURAL    NERVE.  • 

This  nerve  arises  from  the  union  of  the  second, 
third,  and  fourth  of  the  lumbar  nerves ;  or,  the  second 
and  third  lumbar  nerves,  uniting  into  one  trunk,  are 
afterwards  joined  by  a  division  of  the  fourth  t ;  or,  the 
anterior  crural  is  formed  by  the  anterior  branch  of 
the  third  and  the  first  branch  of  the  second  lumbar 
nerve  t,  or   by  the  four  first  lumbar  nerves,  and  the 

Crural  nerve,  truncus  lumborum,  femoralis  magnus, 
t  Fjscher — Walter,  j  Sabbatier  and  Haller. 
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first  sacrai  nerve.  At  its  origin,  it  lies  under  the  psoas 
magnus,  and,  as  it  descends,  it  holds  its  course  between 
the  psoas  magnus  and  jliacus  interuus.  It  then  descends 
towards  the  thigh,  and  passes  out  under  Poupart's  liga- 
ment ;  and,  in  its  course  along  the  brim  of  the  pelvis, 
it  is  quite  removed  from  the  external  iliac  arterj'. 
Here,  wbUe  within  the  pelvis,  it  gives  off  several  small 
nerves,  which  pass  into  the  iliacus  intemus,  and  to 
the  psoas  magnus  muscles.  These  form  a  kind  of 
small  plexus. 

As  the  anterior  crural  nerve  passes  under  Poupart's 
ligament,  it  is  imbedded  between  the  iliac  and  psoas 
muscles,  and  lies  about  half  an  inch  to  the  iliac  side  of 
the  temoral  artery.  It  here  splits  into  its  numerous 
branches  which  supply  the  muscles  and  integuments 
on  the  tore  part  of  the  thigh.  From  the  fore  part  of 
the  nerve  there  is  sent  out  a  rausculo-cutaneous  bi-anch, 
which,  while  it  descends  and  supplies  several  muscles 
of  the  thigh,  gives  out  the  middle  cutaneous  nerve. 
The  anterior  cutaneous  nerve  is  sent  off  lower  down. 
But  almost  immediately  after  it  has  passed  under 
Poupart's  ligament,  the  internal  cutaneous  nerve  is 
sent  off  from  some  of  those  brandies  which  run  under 
the  internal  articular  artery. 

The  last  of  the  cutaneous  branches  of  the  anterior 
crural  nerve,  and  the  most  important,  is  the  nervus 
SAPHENus,  or  CUTANEOUS  LONGUs.  This  is  the  chief 
cutaneous  nerve  of  the  leg  ;  but  it  is  to  be  distin- 
guished as  a  particular  nerve,  so  high  as  under  the 
external  articular  or  circumflex  artery,  being  u  division 
of  what  is  called  the  nervus  lonc.us.  This  nen-e  is 
joined  by  a  branch  of  the  obturator  nerve  ;  and  abaaC 
the  same  place  musctdar  branches  are  given  otf"  totbc 
vastus  internus. 

When  we  are  dissecting  in  the  counc  id  tfce  famtK^ 
artery,  we  have  to  observe  two  uenres  t^imag  panfcl 
to  and  connected  with  the  aheath  a£  tl«  jhuj.  That 
which  is  on  the  inside  is  the  M^Btf*  tfac  caane  ot 
which  we  shall  prosecute.  It  CiImb  Ae  artety,  Ijiag 
along  its  outer  side,  xad  Easber  bcftiv  Jl,  a>  far  >Mr~ 
tendon  of  the  triceps  museb*;.  tC  is  h 
p  p  * 
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firm  fascia,  but  it  does  not  descend  into  the  ham  with 
the  popliteal  artery.  It  passes  along  the  tendon  with 
the  perforating  branches  of  the  popHteal  artery,  or 
with  the  upper  and  internal  articular  artery.  It  then 
becomes  a  superficial  nerve,  having  passed  between 
the  tendons  of  the  gracilis  and  Sartorius  muscles,  and 
descends  upon  the  inside  of  the  leg  with  the  saphena 
vein,  to  the  inner  ancle  and  foot. 

This  nerve,  which  lies  near  the  femoral  artery  in 
the  middle  of  the  thigh,  I  have  seen  taken  up  with  the 
extremity  of  the  artery  in  amputation.  This  occasions 
twitching  in  the  stump,  and  a  good  deal  of  distress. 

Where  the  continued  nerve  descends  upon  the  inside 
of  the  leg,  it  sends  out  many  twigs  to  the  integuments, 
and  is  entangled  with  the  saphena  vein.  It  has  been 
pricked  in  bleeding  in  the  ancle.  —  Sabbatier  gives  us 
an  instance  of  this.  The  patient  had  been  previously 
subject  to  nervous  affections.  She  felt  in  the  instant 
of  the  operation  an  acute  pain,  which  was  succeeded 
by  convulsive  motions,  first  of  the  limb,  and  then  of 
the  whole  body.  These  attacks  returned  from  time 
to  time  ;  she  lost  her  health,  and  for  many  years  was 
in  great  suffering.  He  relates  to  us  another  instance 
of  the  injury  of  this  nerve  accompanying  the  saphena 
vein,  in  the  case  of  a  young  man  who  received  a 
wound  with  the  small  sword  in  the  inside  of  the  knee. 
There  came  on  much  fever  and  swelling  of  the  part, 
with  great  pain  of  the  Hmb.  This  subsiding,  there 
followed  slight  trembling  of  the  limb,  which  gradually 
increased  to  an  extreme  degree.  The  caustic  was 
proposed,  but  the  patient  had  not  resolution  to  let  it 
De  applied.  After  long  suffering,  with  exhausted 
strength,  he  was  at  last  relieved  by  nature,  and  his 
health  gradually  returned.  When  the  nerve  passes 
over  the  tibia,  it  is  subject  to  be  bruised,  and  1  have 
seen  tetanus  proceed  from  such  an  injury. 

These  branches  we  have  mentioned  are  only  the 
cutaneous  or  superficial  branches  of  the  anterior  crural 
nerve.  The  larger  and  more  numerous  set  of  branches 
are  those  to  the  muscles  lying  on  the  fore  part  of  the 
*high.    These  diverge  suddenly  in  many  twigs,  and  are 
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entangled  with  the  branches  of  the  arteries,  and  follow 
them  in  their  distribution.  There  can  be  no  excuse  for 
bestowing  particular  names  on  these  branches ;  —  to 
say  that  one  is  the  branch  to  the  pectinalis,  another 
the  branch  to  the  Sartorius,  another  to  the  rectus,  &c. 
is  sufficienL 

OBTURATOR   NEHVE. 

This  nerve  arises,  in  common  with  the  anterior  crural, 
from  the  third  and  fourth  lumbar  nerves ;  or  we  say  it 
arises  by  fasciculi  from  the  second  and  third  lumbar 
nerves,  and  sometimes  by  a  small  twig  from  the  fourth. 
It  lies  under  the  internal  border  of  the  psoas  magnus. 
It  descends  into  the  pelvis,  and  goes  obhquely  down- 
wards to  pass  through  the  ligamentous  membrane 
which  fills  up  the  tliyroid  hole.  The  obturator 
nerve,  before  it  escapes  from  the  pelvis,  sends  off  a 
branch  which,  accompanying  the  parent  nerve,  is 
given  to  the  external  obturator  muscle.  When  it  has 
escaped  from  the  pelvis,  this  nerve  lies  in  the  middle  of 
the  flesh  of  the  thigh  j  here  it  divides  into  a  deeper 
and  more  superficial  branch  ;  the  more  superficial  lies 
betwixt  the  adductor  longus  and  brevis,  and  divides 
into  three  branches.  These  divisions  pass  to  the  ad- 
ductor longus,  adductor  brevis,  and  the  gracilis.  The 
branch  which  passes  to  the  adductor  longus  sends  a 
small  nerve  under  the  inner  edge  of  that  muscle,  and 
down  through  the  tendon  of  the  triceps  to  the  inside  of 
the  vastus  internus,  and  there  it  unites  with  the  nervus 
saphenus,  and  then  passes  betwixt  the  adductor  longus 
and  brevis.  The  posterior  division,  of  the  obturator 
goes  down  betwixt  the  adductor  magnus  and  bre\is, 
sends  branches  to  the  obturator  externus  and  adductor 
brevis,  and  continues  its  course  downward  before  the 
great  fleshy  partition  of  the  adductor  muscles,  and 
parallel  witii  the  crural  vessels,  to  tlie  fat  above  the 
inner  condyle  of  the  femur,  and  to  the  skin. 


THE    ORIGIN    OF   THE    ISCHIATIC    NERVE. 

The  ischiatic  nerve  is  formed  by  the  two  last  nerves 
of  the  loins,  and  the  three  first  of  the  sacrum  :  or  we 
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may  describe  its  origin  more  particularly  thus;  the 
anterior  branch  of  the  fourth  lumbar  nerve  and  the 
trunk  of  the  fifth  uniting,  form  a  strong  cord  of  about 
two  inches  in  length :  this  root  is  joined  to  another 
nearly  as  large,  formed  by  the  fixst  and  second .  sacral 
nerves ;  and  again,  a  third  division  joins  it  from  the  in- 
ferior branch  of  the  second  sacral  nerve  and  from  the 
third.*    The  ischiatic  nerve  is  thus  formed  of  three 

f;reat  roots  matted  together  into  a  kind  of  plexus, 
t  is  flat,  to  escape  from  pressure  ;  it  passes  backwards 
betwixt  the  pyriformis  muscle  and  the  gemini,  and  thus 
escapes  from  the  back  part  of  the  pelvis  by  the  great 
isfchiatic  notch. 

.  But  before  following  this  great  nerve  into  the  thigh, 
we  must  take  notice  of  some  lesser  nerves  sent  out  from 
the  sacral  nerves,  and  from  the  trunk  of  the  ischiatic 
nerve.  These  nerves  pass  to  the  muscles  and  integu- 
ments of  the  nates  and  back  of  the  thigh,  to  the 
p  erinceum  and  private  parts. 

There  pass  off  one  or  two  very  small  nerves  from  the 
body  of  the  ischiatic  nerve,  while  yet  within  the  pelvis, 
or  from  the  middle  divisions  of  its  origins,  which  go  to 
the  pyriformis  and  glutaeus  medius  muscles. 

Just  where  the  great  nerve  passes  over  the  posterior 
ligaments  of  the  pelvis,  there  goes  off  a  twig  to  the 
obturator  externus,  gemini,  and  quadratus  femoris. 
While  these  branches  are  sent  off  upon  the  anterior 
face  of  the  nerve,  there  goes  backward  a  large  fasciculus 
of  nerves  to  the  glutaei  muscles,  and  to  the  integuments 
of  the  nates.t 

When  the  integuments  are  dissected  off  from  the 
nates  and  back  of  the  thigh,  we  see  two  sources  of  the 
cutaneous  nerves ;  first,  from  the  lumbar  nerves  come 

*  This  third  and  lowest  origin,  before  uniting  with  the  others  to 
form  the  ischiatic  nerve,  gives  out  many  small  branches  to  the  hypo- 
gastric plexus  and  viscera  of  the  pelvis,  to  the  perinseum  and  private 
parts. 

t  The  posterior  cutaneous  nerve  arises  within  the  pelvis  from  the 
sacral  nerves,  and,  connecting  itself  with  the  sciatic  as  it  escapes,  it 
afterwards  descends  upon  the  integuments  on  the  back  of  the  thigh  ; 
It  sends  branches  also  to  the  skin  about  the  anus,  and  to  the  back 
part  of  the  scrotum :  pains  are  felt  in  the  course  of  this  nerve  from 
disorder  in  the  rectum. 
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many  small  nerves  which  pass  over  the  spine  of  the  os 
ilii ;  and,  secondly,  trom  under  tlie  lower  margin  of 
the  great  gluta'us  muscle,  there  come  many  extensive 
cutaneous  nerves,  of  which  that  last  described  is  the 
principal. 

A  little  further  down,  the  iscliiatic  nerve  gives  off 
small  nerves  to  the  muscles  surrounding  the  hip-joint ; 
and,  whilst  the  sciatic  nerve  is  passing  over  the  qua- 
tlratus  femoris,  the  inferior  and  internal  cutaneous 
NEHvE  is  given  off.  This  nerve  runs  down  even  to  the 
inside  of  the  calf  of  the  leg.  —  The  external  and 
posterior  cutaneous  nerve  is  a  branch  sent  off  from 
the  ischiatic  nerve,  after  it  has  descended  from  under 
the  glutajus  maximus,  and  just  before  its  division  into 
two  fasciculi,  viz.  the  tibial  and  peronseal  nerves.  This 
external  and  posterior  cutaneous  nerve  passes  down 
upon  the  integuments  of  the  back  part  and  outside  of 
the  leg. 

OF   THE    TRUNK    OF    THE    ISCHIATIC    NERVE    IN     THE 
THIGH. 

But  we  must  not  allow  these  lesser  branches  to  dis- 
tract  our  attention  from  the  general  course  of  the  great 
nerve,  which  passes  over  the  geniini  muscles,  betwixt 
the  tuberosity  of  the  ischium  and  the  trochanter  major, 
then  runs  deep  under  the  bellies  of  the  hamstring 
muscles,  and  is  lodged  immediately  in  the  great  cavity 
behind  the  knee-joint,  in  company  with  the  popliteal 
artery  and  vein.  In  this  course  the  sacro-sciatic  gives 
off  branches  to  the  quadratus  femoris,  the  biceps  cruris, 
semitendinosus,  and  semimembranosus  and  triceps.    - 

A  little  below  the  middle  of  the  thigli,  the  great 
ischiatic  nerve  divides  into  the  internal  and  greater, 
and  the  lesser  and  external  popliteal  nerves.  But  as  this 
is  really  tiie  division  into  the  two  great  nerves  of  the 
leg,  tliey  Uike  the  more  determinate  names  of  tibial 
ami  fibular  nerves. 

TIBIAL    NERVE. 

The  greater  and  more  internal  of  these  divisions  of 
the  popliteal  nerve  is  the  tibial  nerve.  Whilst  it  is  yet 
in  the  noUow  behind  the  joint  formed  by  the  hamstring 
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tendons,  it  gives  off  a  nerve  which  comes  out  from  the 
ham,  and  descends  superficially  on  the  back  of  the  leg. 
This  has  been  called  ramus  communicans  tibialis. 
When  this  nerve  has  arrived  opposite  to  the  beginning 
of  the  tendo  Achillis,  it  turns  ^,  little  to  the  outer  side^ 
passing  upon  the  outer  margin  of  the  Achilles  tendon, 
over  the  outer  side  of  the  heel-bone,  and  is  finally  dis- 
tributed on  the  outside  and  fore  part  of  the  foot.  Upon 
the  back  of  the  leg  this  nerve  unites  with  a  branch 
descending  from  the  fibular  nerve,  nearly  in  the  same 
course,  and  with  the  same  destination. 

After  giving  off  this  superficial  branch,  the  tibial 
nerve  sends  branches  to  the  back  of  the  knee-joint 
and  popliteus  muscle,  to  the  plantaris  muscle,  and  to 
both  heads  of  the  gastrocnemius.  It  then  descends 
behind  the  articulation,  and  behind  the  head  of  the 
tibia.  It  then  passes  under  the  origins  of  the  solaeus, 
and  betwixt  the  solssus  and  flexor  longus  digitorum 
pedis,  and  tibialis  posticus,  and  descends  to  the  inner 
ankle,  braced  down  by  a  very  dense  fascia.  In  this 
course  it  furnishes  many  branches  to  the  lower  part  of 
the  popliteal  muscle,  to  the  tibialis  posticus,  to  the 
flexor  communis  digitorum,  and  to  the  flexor  polUcis 
longus,  and  many  of  these  branches  end  in  cutaneous 
twigs.  We  have  also  to  observe  a  particular  branch 
which  the  tibial  nerve  detaches,  which  passes  betwixt 
the  heads  of  the  tibia  and  fibula,  and  goes  to  supply  the 
muscles  arising  from  the  fore  part  of  the  interosseous 
ligament.  Further  down,  two  or  more  small  branches 
Oi  the  nerve  also  perforate  the  interosseous  ligament,  to 
supply  the  muscles  lying  on  the  outside  of  the  tibia. 
The  tibial  nerve,  in  its  course  amongst  those  posterior 
muscles,  accompanies  the  posterior  tibial  artery,  lying 
on  its  outer  or  fibular  side.  When  it  has  arrived  behind 
the  inner  ankle,  it  sends  off' a  branch  to  the  integuments 
of  the  inside  of  the  foot,  and  to  the  abductor  muscle  of 
the  great  toe.  Continuing  its  course  by  the  side  of  the 
heel-bone,  and  under  the  ligament,  it  begins  to  split 
into  those  branches  which  are  naturally  called  the  plan- 
tar nerves,  because  of  their  lying  in  the  sole  of  the  foot. 
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THE   PLANTAR    NERVES. 

The  internal  plantar  nerve  passes  over  the  abductor 
muscle  of  the  great  toe,  and  by  the  inside  of  the  short 
flexor,  to  the  tirst  metacarpal  bone ;  and  in  this  course 
it  gives  out  several  twigs  to  the  muscles  of  the  sole  of 
the  foot.  It  now  divides  into  three  branches.  These 
are  distributed  to  the  great  toe,  to  the  second,  the  third, 
and  one  side  of  the  fourth  toes ;  and  these  nerves  in  their 
course  give  branches  to  the  tumbricales  and  interossei 
muscles. 

The  external  plantar  nerve  is  the  lesser  of  the  two. 
It  gives  branches  to  the  short  flexor  and  adductor  of 
the  Httle  toe,  and  to  the  massa  carnea  Jacobi  Silvii.  It 
gives  also  a  deep  branch  to  the  third  and  fourth  inter- 
osseous muscle  and  adductor  muscle  of  the  toe.  An- 
other of  its  branches  makes  the  arch  with  the  internal 
plantar  nerve,  whUe  its  extreme  distribution  is  to  the 
little  toe,  and  to  one  side  of  the  fourth  toe.  These 
nerves  of  the  sole  of  the  foot  are  connected  with  the 
internal  and  external  plantar  arteries,  and  are  protected 
like  them  by  the  plantar  aponeurosis. 

THE   FIBULAR    NERVE. 

The  fibular  nerve  is  the  more  external  division  of  the 
popliteal  nerve.  It  separates  from  the  tibial  branch 
about  four  inches  above  the  knee-joint ;  it  does  not 
pass  down  under  the  gastrocnemius,  like  the  tibial 
nerve,  but  turns  towards  the  outside  of  the  joint,  and 
passes  round  the  head  of  the  fibula,  and  under  the 
origin  of  the  perona^us  longus.  —  Before  the  fibular 
nerve  passes  from  behind  the  joint,  it  gives  off  several 
branches.  There  are  sent  down  two  branches  to  the 
integuments.  One  of  these  branches  unites  with  the 
communicans  tibialis,  and  descends  with  it  to  the  outer 
ankle.  Sometimes  this  anastomosis  is  formed  high  in 
the  leg  upon  the  heads  of  the  gastrocnemius.  More 
generally  there  is  a  double  communication  formed  by 
these  nerves,  about  the  termination  of  the  belly  of  the 
gastrocnemius  muscle  in  the  AchUIes  tendon.  This 
prolonged  branch  of  the  fibular  nerve  terminates  upon 
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the  side  and  upper  part  of  the  foot,  and  upon  the  httle 
toe.  There  are  also  some  nerves  sent  off  from  the 
fibular,  which  are  distributed  about  the  back  and  sides 
of  the  knee-joint. 

When  the  fibular  nerve  has  turned  over  the  head  of 
the  fibula,  it  divides  into  two  great  branches.     The 

DEEPER    SEATED    of  THESE  BRANCHES,    thoUgh    it    is    HOt 

the  largest  of  them,  may  be  considered  as  the  con- 
tinued trunk.  It  passes  deep  amongst  the  muscles 
lying  betwixt  the  tibia  and  fibula,  and  supplies  the 
tibialis  anticus,  the  extensor  communis  digitorum,  ex- 
tensor longus  pollicis,  and  th6  peronaeus  brevis.  Thus 
the  deeper  division  of  the  fibular  nerve,  taking  its 
course  between  the  tibialis  anticus,  and  the  peronaeus 
longus  muscles,  and  lower  down  betwixt  the  tibialis 
and  extensor  pollicis  longus,  continues  giving  off 
branches  in  rapid  succession,  and  when  it  arrives  at 
the  annular  ligament  it  is  much  diminished.  Here 
it  divides  into  the  ramus  dorsaUs  pedis  prqfimdtis^  and 
superficialis. — This  division  is  made  after  the  nerve  has 
crossed  under  the  tendon  of  the  tibialis  anticus  muscle, 
and  while  it  lies  betwixt  the  lower  heads  of  the  tibia 
and  fibula.  —  Although  they  are  distinguished  by  the 
name  of  deep  and  superficial  branches,  they  are  both 
deep  compared  with  the  extremities  of  the  great  and 
outer  division  of  theperonaeal  nerve.  The  branch  which 
lies  most  towards  the  outside  of  the  foot  passes  under 
the  extensor  digitorum  brevis  muscle,  and  on  the  out- 
side of  the  tarsus.  It  distributes  its  branches  to  the 
extensor  digitorum  brevis,  and  interossei  muscles. 
That  branch  which  is  more  towards  the  inside  of  the 
foot,  although  distinguished  by  the  term  superficialis, 
goes  forward  not  only  under  the  fascia  which  covers 
the  foot,  but  also  under  the  tendons  ;  and  after  dividing 
and  again  uniting,  and  after  sending  off  some  small 
branches,  it  comes  out  betwixt  the  great  toe  and  the 
second  toe,  and  sends  numerous  branches  to  their  con- 
tiguous surfaces. 

The     GREAT     SUPERFICIAL    DIVISION     of   the    FIBULAR 

NERVE  is  sometimes  double,  or  immediately  splits  into 
two.  Its  first  branches  are  to  the  peronaeus  longus, 
extensor  longus  digitorum,  and  to  the  peronaeus  brevis 
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and  tertius.  The  trunk  or  principal  division  runs  down 
under  the  head  of  the  peronssus  longus,  and  then, 
coming  out  from  under  it,  continues  its  course  beneath 
the  strong  aponeurosis  which  covers  the  muscles  on 
the  fore  part  of  the  leg.  It  then  pierces  the  aponeurosis 
and  becomes  cutaneous,  and  runs  obliquely  down  to 
the  convexity  of  the  foot,  giving  off  in  its  course  a 
nerve  which  passes  over  the  outer  ankle. 

THE    METATARSAL    NERVES. 

When  the  superficial  branch  of  the  peronaial  ner\'e 
descends  before  the  ankle  joint,  it  divides  into  the  me- 
tatarsal nerves,  or  the  rami  dorsales  pedis.  The  exter- 
nal of  those  branches  passes  above  the  tendons,  and 
above  the  tendinous  expansion  on  the  dorsum  pedis  ; 
is  united  to  the  extreme  branches  of  the  ramus  com- 
municans  tibialis ;  and  is  finally  distributed  to  the  out- 
side of  the  third  toe,  to  the  fourth,  and  to  the  inside 
of  the  little  toe.  —  The  internal  branch  is  again  sub- 
divided ;  one  branch  extends  over  the  middle  of  the 
foot  to  the  second  and  third  toes,  while  the  other  passes 
straight  along  the  metatarsal  bone  of  the  great  toe 
(above  the  tendons),  sends  many  branches  over  the 
inside  of  the  foot,  and  terminates  on  the  inside  and 
dorsum  of  the  great  toe. 

The  nerves  of  the  lower  extremity  have  the  same 
connection  with  the  visceral  nerves,  or  the  system  of 
the  sympathetic,  that  the  nerves  of  the  arm  have,  and 
this  connection  is  further  proved  by  various  sympa- 
thies ;  the  influence  of  cold  feet  on  the  bowels,  the 
effect  of  cold  water  dashed  on  the  legs  to  promote  a 
purgative^  the  spasms  of  the  legs  in  cholera,  pains  in 
the  knee  preceding  a  fit  of  the  bile. 
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